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INTRODUCTION. 


In oflcrtng to the Public the prescut portion of the A;«iatic Heicaichcs 
in a distinct and separate form, and in thus dc?iatiDg from the mode of 
publication which the Society has hitherto adopted, it appeals expedient 
to state briefly tlie circumstances whicti have ted to the present arrange- 
tnent, and the motives by which it has been recommended. 

Towards the close of 1827, several members of the Asiatic Society, 
who felt an interest in scientifle onqairtes, and Who conceived, that the 
ordinary l^Ieetings of the Society were held at intervals too remote, and 
for purposes of.too miscellaneous a nature to be calculated to promote 
scientific investigation, were induced to consider the most effective means 
to be pursued for the special furtherance of that object. On referring to 
the iVliuutes of the Society, it appeared tliat on the 7th of September, 
I&08, it was resolved, that “ a Committee should be formed to propose 
such plans, and carry on such correspondence as might seem best suited 
to promote the knowledge of Natural History, Philosophy, Medicine, Im¬ 
provements of the Arts and Sciences, and whatever is comprehended in 
the genera) term Physics and a Committee was formed accordingly, and 
Meetings were held, but they had for sometime past been discontinued. 
The formation of the Committee was, therefore, recalled to the notice of 
the Society, and on the 2d of January, 1828, it was r^olved at a Cieneral 
^Meeting, that tlic Physical Committee should be considered as in 

b 
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existence, and for the same purposes as formerly, exclusive of Medicine, 
for whicii a distinct Infltitution had already been cstabUshed. licsoluUona 
were, at tiie same time passc<], empowering the Committee to elect its 
own officers, to frame its own mica, and to publish its proceedinp as a 
distinct portion of the Asiatic liesearehes. 

4 

Upon the organization of the Comniiltee, communications were in¬ 
vited from various parts of ilmdastaii, and the Papers conaequently re¬ 
ceived, are now odered to the public. They are printed in the same fonn 
and type as the Asiatic Researches, of which they ore an integral por¬ 
tion ; hut they are so far distinct that they need not be necessarily incor¬ 
porated with the Literary Transactions of the Society. By giving them 
a detached and separate existence, it has been thought tiiat they would 
be more likely to attract the attention of the readers to whom they arc 
chiefly addressed, or individuals engaged in scientific pursuits, than if 
they were associated with matters which are more especially addressed 
to literary men, or to the general render. 

The subjects to which the attention of the Physical Class of the Asia¬ 
tic Society is principally directed, are the Zoology, Meteorology, Miner¬ 
alogy, and Geology of Hindustan. To acquire an accurate knowledge of 
facts by observation and experiment, and to apply those facts to a syuthe- 
tical explanation of particular phenomena, is the object of all Physical 
science. In those brauches to which the attention of this class h particu¬ 
larly directed, facts may he accurately recorded even by the unscientific 
enquirer 1 the connection of these facts and the deducing therefrom general 
conclusions, must he left to tliose a hose habits of scientific combination 

and accurecyhavcquaimed the,nforcanyingon this last stepin rim process 

induction. It was principally with the hope of collecting and recording 
with precision, facts, that this Class has been established. Scattered as ar^ 
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our countrymen in the East, over so large a portion of tUo iiturfuce of tbe 
earth ns yet unexplored by science, the moRt common observer tfm hardly 
fail to notice phenomena that may be important for the purpose of PhysU 
cai Research j " obserrationea hunt spectando id quod natiiru perse tpanm 
spontc exJiibet." Boscovich. Few apparently as are the labourers iu this 
vast field, it seems but little understood, how competent those few are to 
make the most valuable additions to our knowledge. The Physical 
Class hopes to encourage the spirit of enquiry by the assurance that the 
labours of the observer will he no longer iu vain. In order to assist 
persons unpractised in Geology, the PhyBieal Class are about to 
repuhltsh D». Pirrofi's instructions for collecting Geologicnl specimens 
with additional directions, which Uiey are anxious to distribute as 
extensively as possible to all who hare an opportunity of collecting specie 
mens and forwarding them to the Society. It is with sincere gratification 
that tlic Members of this Class are enabled to state, that although a year 
and a few months have scarcely elapsed since its re-establishmcnt, 
communications have been received, aCFordlug ample materials for aconti- 
uuatioo of these Transactions, and that they have lost no time in placing a 
second part in the hands of their Printers. 

It may be necessary to odd a few words upon the mode adopted in 
tlic following pages of expressing native names in Roman characters, es¬ 
pecially os they are mostly the names of places, which often assume a 
very different character in tlic text or maps of the present publication, from 
that w hich they wear in the most improved maps of AnaowsitrTH or other 
Geographers. The system here adopted is that which is dcacribod by 
Sin William Jnxxs, in the first volume of the Asiatic Researches, and 
which has been followed with very few exceptions in ail the subsequent 
volumes, as well as in the Tmnsactions of the Royal Asiatic Society and 
of tlie Literary Society of Bombay. The orthography of tho common maps 
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follows no rule whatever: Uie greater part of the naimes hare been written 
dowTi according to their fanned nroimd, and Without any regard to their ori> 
giaat characters, ortothoirsignitication. They are consequently in general so 
ex pressed that, to a native ear, they would be uninteliigibie, and they cease to 
convey what, in theircorrect form, they very commonly imply, some circum- 
etances of interest respecting their history or origin, their topographical 
site, or peculiarities of soil, climate, and natural or manufactured produce. It 
would have been as idle as unpbilosophleal therefore to have adopted tbo 
forms of these names vulgarly expressed, especially in opposition to the 
practice followed by the highest autlioritics. Their enunciation will be 
suificicntly correct by attention to a ftw simple rules,* 


• Tbw—1—The Cewnenle ihould lie prcoounced si in EnflUidi. 

2.—The Vowcia as in ItBlian^ tbeki^jg Voireli being diEtisguMifid hy sn tcc^l aver 
them. 

Thm lA oiit cKceptId>n ta Italtitt •otiml pr tlie VmeUp ih«i the ihm wbkh IMku ihe 
MUtid it tias ia odomt amoidy tnd siiuil&r vcrbi; vt ia m Ammmi or Lhal ofu m Sm, SiC. 
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GENEBAL OBSERVATIONS 


ON THE 

geology of INDIA. 


‘rail 

By JAMES CALDER, Esq, 

* 

1, -'C . ■ ■ j.’.tff :‘4i .-■■■ ■> . ^ 

It is sm^lar to observe tliot, wJiile Eogtand is ever ready to engage in 
enterprises to explore the aecreta of uatiue, even in lier most inaccessible 
retreats in other (quarters of the globe, she shooid have shewn such 
supinencss and indilference respecting the Natural Histoiy of her eastern 
dominions. 

In the colonial possessions of other nations, the whole field of nature 
Jias hecn explored and described by scientific and enligUtencd travellers; 
whilst, in India, it has been almost entirely neglected, with one splendid 
exception, ill which the munificent patronage of the East India Company 
Jjus enabled a distinguished Member of our Society to make magnificent 
discoveries in the vegetable kingdom. May we not hope that the same 
patronage may be extended to other departments of Physical Science, and 
that, as Indian Botany has found its we may yet sec the trea¬ 

sures of tlic Animal and Mineral kingdoms unfolded to us by a Hijmdoldt 
and a Covier, 
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nortlicrn Ci>ifCrt«. to a cooaicterubtc Jistant'e eastward aliOTC anil beyond 
tile Ghats, as far perbaps as the rirer ^mahffodra and Nairporc. Tliese 
rocks assume all tlic various forms of hmaltic /nip, passing from the 
priim»tic and columnar (of which some fine spcciiueiis are to he seen 
opposite to JSa$ii\a, near Bombay) into tlie gtohular^ iahular^ porph^- 
ri/ic, and ampgdiahidttl^ tlic two latter containing an interesting varic* 
ty of included minerals peculiar to such rocks. The landscape here 
exhibits all the characteristic features of basaltic countries. The hills 
rising abruptly in perj>emUcijlar masses of a tabular form, or iu mural 
terraces, piled mi each other, like great flights of steps leading to soma 
giants throne, are freijnently separated by Immense ravines—the whole 
clothed with luxuriant fotests of teak and other trees, producing some of 
the most beautiful and romantic scenery of India. The elevation of this 
part of ihe range seldom exceeds 3000 feet; but advancing to the south, 
its height gradually increases, and granifir rocks begin to re^appear, rising 
above tlie surface betwecu J7“ and IN. Latitude, undfrom thence, proba¬ 
bly, CDutinuing lo fonn the summits of the chain, with little interruption, 
all the way to Cape Comorin. In nearly the same parallel of latitude, this 
trap formation is observed to terminate also on the sea-coast, a little to 
the north of Fort Victoria, or Bankot, where it is succeeded by liic iron- 
elap at lalerite* (a conteiuporaneons rock associating with trap) which 

from 


* We owe tlic 6ni notice of tlii* intereitmg Hoct, which majr, fierhapo, be coiUKleTnt u pe¬ 
culiar to the Gcologp of tliio country, ,o Dr. Ffourio Bud«ti»r,, who girc* liw following Jeocription 

?'■ *’• ^ lo cdlod 

b, >tr, Kwwor, who lia, «ot d«c,ihcJ thi, ofwWch 1 am uow wriliog. It to be tho Aisilt. 
‘ pi ea of Wallcriiu 1, SOS, and i> oiie of Uie mon valuahle maicriats for buililinf. It ia diffuiod 
« m itniaehK without any appearance of ttratiftcaiiou, and it placed orer the granite that 

ufnkft hoMB of MAki'di. It u rdl Qi cavities aiid ami contiiiiu n TCry l*fgt quanlilr of 

i. rT' "* ^ *“"> d*" *'«• ««««d, 

any ,™n in*^.„cni «dily eul. it. and i. dug up with n picknite, nod imuie- 

.. ««» bccon^et« hard 

» bnck, and retuu the air and water ntuch better tiinu any brfeb that I have te«u in India. I 
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from thence extends ns the overJying rock, with little mterruption, to the 
extremity of the peninsula, covering the bnse of the moutituiiis. niiU the 
whole of the narrow 1>olt of land that separates them from the sea, 
exhibiting a succession of low ronnded hills nnd umlnlations, and rcpKis- 
ing on the primitive rocks, which occasionally proiriide above the surface, 
as at CalicaU and some other points, where for a short 

space, becomes tlie surface rock ; from the main land, the latevUe. 
passes over into Ceylon, where it re-appears, under the name of Knintk^ 
and forms a similar deposit, of some extent, on the shore of that island. 
Passing onwards from the western, or Malabar coast, round tlie extremity 
of the peninsula, we leave this extensive iron-c/oy formation, and crossing 
the jo j-tfMiliV plains of 7Vat‘flnCf>rf, wiiieh are strewed with enormous blocks 
of primitive rocks, we arrive at the termination of the chain. Here the 
eastern and western ranges appear united, and, converging to n point with¬ 
in about twenty miles of Cape Comorin, end abruptly at the AmhoH pass 
in a bluif peak of^roarVe, probably about ‘2000 feet high, from the base 
of w'hicli a low range of similar rocks, forming a natural barrier to the 
kingdom of Travancore, extends southward to the sea. It is to be re¬ 
marked however, that the J unction of the tw'o great lateral ranges, {viz, 
the Malabar and Coromandel,) seems loi take place at theNilgherry tiiils, 
which rising into the loftiest summits of the peaiiisuia, form the southern , 

boundary 


hav« never 4ib*iTVC<1 any atitmQl or vegetable . hu vie contained in It, but I have heard that lucH 
•> have been found immvned to iio «ab«taBce. At it it umniltf cut into the fbm of brickt for buihl- 
ing, is tevcial of tlu tuitlfo diolocto, it ta called tbo brick-itone (ttica Culla). Where, hc*ever, 
■* by the waiiliing atvoy of the toil, port of it liai been crepoted to ibo air, ond Jiat hardened into o 
rock, ill eotnur becomea black, ajiil its pore* and iaeipialltiM give it a Lind of reaeroMaoce to the 
akin of t permti aFeeied witii euiarteoat dUordevt i behco, in the Tamul lat^uage, it is called Shuii 
Cull, Or itch-atonc. Itic most proper Englub ciune would be Laterlte, from Laleritii, the oppet- 
** tniion Uiiit moy be given to it In Science." It is observed alto on tiieihotes of Sauiitre and the 
Straiia of Malacca, repooirtg on granitic rodu, inriicitinrly ot .Malacca, where ihai fomutiion extends 
mnoy mites inland, cttrcapeadiag, in all respect*^ with that of tbe Malabar Coast, 

C 
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boundary of tbo great table-laud and tbc uorthem barrier of Oio remark¬ 
able valley of Koimlmiur, from ibc opposite side of wbich proceeds the 
coiitiuuation of the mouotain chains in oue central range to the souUiem 
extremity, as already described. The whole of this western chain, and 
tbe narrow coast wUicU lines its base, is remarkable for ll»e absence of 
rivers nod vallios of denudation, and, conse<iueutly, of alluvial plains or 
deposits of any extent. The precipitous sides of the mountains rising in 
some places, (to the sontli of Goa,) nlmost from the sea, are, nevertheless, 
covered in general by forests of the tallest trees and impenetrable jun¬ 
gles. which admit of gaining bat a vague and scanty knowledge either 
of tlieir geological features, or the mineral treasures with which they may 
abound. 

The Island of Ceylon preaents so much the appearance of having 
once formed part of the Continent of India, and there is such a striking 
sindianty in the nature of its principal rocks (which are chiehy primitive.) 
to those of the mainland immediately opposite to it, that some notice of 
its geological structure should not here be omitted, of which Dr. Davy's 
valuable work, aifords tbe follow'ing iuterestiug and scientific description. 

** In Ceylon, notiiing is to be observed of that order of succession of 
rocks that occurs in Saxony and England, and many other parts of 
Europe, Uniformity of formation is the most remarkable feature in the 
geological structure of the Island; the whole of Ceylon, with few excep¬ 
tions, consists of primitive rock unconnected with any other class of rocks, 
exclnstve of those of very recent formation. Another remarkable geolo¬ 
gical circumstance is, that though the varieties of primitive rock are ex¬ 
tremely numerous, almost tnhnite, yet the species are very few and sel¬ 
dom well defined. 


" The 
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** Ttie most prevailing species is granitt or the more limited 

ore /fuarf^ roek, Aariiirffndg rock, ondf/o^ontf/e rock, and a feiiv others which 
may be counidcred under tlte head of embedded minerals. 

“ The varieties of ffrant/e and gvei.ts are innumerable, passing eAen 
from one into anoUier, and assuming appearances for which, in small 
masses, it a'ould be ditficnlt to find out appropriate names, depending on 
composition and the proportions of the elements—or addition of new 
ingredients; Tegular g'ratti/e is not common, ;gnipAic granite still rarer, it 
occurs at Trincomalee—neither is sieni/e common, it occurs in the Can- 
dyan provinces. Well formed g/teijg is more abuadant than grani/e, it 
frequently consists of white Jrtyiar and ^riar^~ in a iinely crystalyECd 
state, with layers of black taictu, coataining nmnerous crystals of light 
coloured A similar rock is found on tlic opposite Continent, in 

the mountains at Cota//um, and affords one amongst other eWdences of a 
conformity, If not indentity, in geological character. Both the g-runi/e and 
gHtiss of Ceylon, are much moditied by an excess or deficiency of one or 
other of the ingredients. WJicn qnarlz abounds in a fine granular state, 
the rock looks like sand’stQne, When /ehpar or aduJaria abound, it ac¬ 
quires a new external character. This variety is common, and in some 
places it contains so much of these minerals that it may be called odafartk, 
or Jeli^r rock. When nthra prevails in gwisSt (which is rare) it acquires 
not only the appearance, but very much the structure of mica . 

The more limited varieties of primitive rociut, as quartSf kornblendei 
and doltmtiie rock, seldom occur in the form of mouatain masses. The 
rocks of recent formation are huie-^loJic and The former is con¬ 

fined to the aortbern shore of the Island, where it appears to be still form¬ 
ing in tile coral shallows of Uie adjoining sea. The other, fsoud-stone) a 
rock of pretty general occurrence along the shore of the Island, whicli it 

may 
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itiny be said to surround by on interrupted chain chiefly between high 
and low water mark." The further detailed description of these rocks 
given by tills scientific observer, and his nccdunt of the rich variety of 
bcautifuL inlrieraJs abounding in that laiond, will be found highly interest* 
ing and instructive. 


Proceeding on to the eastern side of the peninsular, nnd northward, 
along Ihe foot of the mountains, we observe a country differing very eon- 
sideraViSy from the Malabar coast in appearance and geological charac¬ 
ter. Tlic plains of thfi Coromandel coast fonn rather a brond though 
unequal belt of land between the mountains and the sea, exhlhitiug the 
allu\ial deposits of all the rivers and streams that descend from the 
southeni portion of the tabic land- The mountain chain that ' forms the 
eastern boundary of the peninsula, begins to diverge eastward where its 
continuity is interrupted by the valley of Koimhittur (already metitioiicd) 
From thence it breaks into a succession of paraltei ranges, inferior in 
elevation and in unbroken continuity to the western chain; and in the 
farther progress northwanl, after branching off into subordinate hilly 
ranges, occupying a wide tract of unexplored country, and affording vallies 
for the passage of the great rii*Bm, that drain nearly!all the waters of the 
peninsula into the Bay of Bengal, ihis easteru range may he said to ter¬ 
minate at the same latitude as that of the commencement of the wratem. 
artimiie rocks, (principally sienite,) seem to form the basts of the whole 
of these eastern ranges, appearing at most of the accessible summits, 
from Cape Comonn to Hyderabad. Resting on. the g'fitnit-s, fftieistf and 
wiea-slat^i that form the sides aud base of the tnouutflins, are sometimes 
seen ctaysiate, hornbitnde-flui*, ekiorile and tah-^ale, and 

pnmiUve or crystaline ihae-stoae. affording, in some places, marbles 
of various colours, as in the district of near C-otaiium, where 

granite is obser>'cd nstng above the surface, in remarkable globular 


or 
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_ ^ or concentric lamellar concretiona, and in apparently stratified masses, 
fonning low detached hills, the atmta of which dip at an angle of about 
45 to the S, W.* Partial deposits, of the overlying rocks exist in this 

( district, and of the black cotton soil, supposed to be produced by the de¬ 
composition of trap racks. In the neighbonrhood of Pondicherry-, there 
j arc beds of compact sh$iip Hme-stone, and some remarkable siliceous petri- 
I factions, chiefly of the tamarind-tree, which hnve never been well described, 

S j The bed of the CoBcri. or rather the alluvial deposits in the vicinity of 
V TVicAitio/m/y, prodnee a variety of gems corresponding to those of Ceybnt 
Vin general, however, the surface of die level country, as far north as the 
Peamr river, seems to consist of the debris of granitic rocks, and 
plains of marine jwwrf, probably left by the retreat of the sea, with 
occasional allnrial deposits, and partial beds of iron-clay, and detach¬ 
ed masses of other rocks of the overlying class, in approaching the 
Pennar river, the tron-cAiy formation expands over a larger surface, and 
clay-slate and sand-stont begin to apjjear. In the bills behind Nellore, 
“V are found specimens of a very rich copper ore, yielding from fifty to sixty 

per cent, of pure metal, according to JDr. HevirE, besides argentiferous 
galena. 

ft 


^ • TLew ap|>earaiiee«, Kitlicrto contiJered foreign to the ngture or aspect oTfffaai^ roekt in 

-ather pert# ofihe globe, might be derowlquettioiiehte here, did they not coincide with lunilar 
^ .-appemuces throughout the peniniule, sad ramerkably w with thotc of the Ceylon fffimilet u thm 
eecnbcU by Dr. Davy. *■ In itmcture, the grmuUc viiricti« most cmnraunly exhibit en •ppcouncs 
/« twlninty wheUier UOi eppeerence i* tn be lUri- 

cempesed of itmie, or of large htmica or layert I mujt eoaf™ I un 
« a”* “P®*®** edopt the latter noiioc. 1 hefe found eotne great nuusen of rock decidedly of 
ll»» itructure j_nMB 9 ea alcuMi iuulated, iiuite bare, eereral hundred fret h%h, iq which the 
^ eaw lay^ might be ubaerred tpreadlng ever the rode. like the coat ef im unkn i-and which, if 
M y e»P0ied, imght be coasidered e stmng iaetuice of rmtificaiion and, if eianuned 

*» a j ** canaidcrtd an extraodiaary inttance of 

. ^ the dip of the itruta in appoaite difectioni. With this hypatheda of the «ructure of the wckfc 
• G eppearwee ofatmtiacation iq all tbe gtanitic Ytuietiet may be »*iiy reconened,” 
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It is to the observations of Dns. Heyne and Voysey, that we owe all 
the informatioQ we yet possess of the vallies of the Penttar, the Kriakna, 
and the Godaseri rivers. This interesting tract of country ia not more re¬ 
markable as the ancient source of the most valuahle productions of the 
mineral kingdom, being the repository of theGolconda dinmonds;—-tlian 
for the extraordinary geological features which it presents. The Netfa 
Malia range of mountains, in which the dtiitaimd - breccia is found, is 
described by Dr* Voysey, as exhibiting a geological structure, that can¬ 
not easily be explained by either tlie Huttoninn or Wernerian theories, 
the different rocks being so intermixed with regard to order of posi¬ 
tion, eacti^in its turn being uppermost, that it is difhcuU to give a 
name to the formation that will apply In all places: tlie cJay-slafe forma¬ 
tion b the name he has adopted, under w hicli ate included c{tti/-slaU, eyery 
variety of sialy Umc-xloHe, sandstone, frrecem, Jinfi/slnte, fiornstone- 
slate and a in/oceons Umtstone, containing, embedded in it fragments, 
(rounded and angular) of all these rocks—all passing into each other by 
such insensible gradations, as well as by abrupt transitions, as to defy 
arrangement, and render description useless. It is bounded by gnuute, 
which passes under it. and forms its base, some elevated points, such as 

AW, having only their upper third composed of sandstone and 
ry«ar/z, wliile the basis is generally granite or sienite. 


The rocks above enumerated, with beds of compact Ime-stone. resem¬ 
bling lias, of various colours, and the addition of the iron-clay and basaltic 
rocks, occupy extensive portions of the valleys of the Krishna and Gorfn- 
cerf, covered m some places by the black trap soil; a simitic granite how¬ 
ever, composed of AorwWfwde, and sometimes mica, with quartz, felspar, find, 
garnets, interspersed, forms the basis of the ranges that separate these 
rivers, hrom CondapilH northward, the granite is often penetrated, anti 
apparently heaved up by injected veins or masses of trap and dykes of 


grem-stone. 
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green-sione. We hope Boon to be eoabletl lo lay before the Society, a de¬ 
tailed description of these formations, accouipatiied by sectloiis of the 
strata, between Madras and HyderabaiL The waters of the MrisUmi and 
Oodaveri expand as they approiich the sea, diTiding into nunieroas 
bnLoclies, and depositing tlicir alluvial contents during inandations over 
tlie low level tract that separates them: these deposits consist, aceordiug 
to Dr, Hey NR, of a black cartii, resting on indurated tiuuV, and composed 
partly of the debris of trap rocks, but chiefly of decayed vegetable matter, 
yielded by the extensive forests Utrough which these rivers flow. Here 
may be noticed a characteristic diSerence that marks the alluvial deposits 
of the principal river of the south—the Caverl This river, flowing in a 
long course through the Mysore country, over an extensive and genenilly 
barren surface of g^ranitie rooks, with scarcely any woods or jungle on its 
banks, aeenis to bring down little or no vegetable alluvitim; hut a rich 
clay* produced by the Jebpar, which predominates in the graniia of 
the south, intermixed with decomposed caicareous conglotHtrate, render¬ 
ing tbc plains of Tanjore the most fertile portion of the soutli of India. 

Passing on to Vizagapatam and GauJaiUt granitic rocks, chiefly i^tnile 
and predominate, and are occasionally covered by iaieriic. The 

^roMilc of Vizagapatam assumes a new and singular appearance, being 
small-grained, and intermixed with amorphous garnets, in rounded grains, 
or specks. This peculiar rock passes into the Province of Cuttack. 
The only information we possess regarding that interesting district, 
is derived from Mr. Stirliso’s valuable paper in the last volume of 
the Asiatic Researches. Rocks of the gramittc class form the basis and 
principal elemtions of this district j some of them are remarkable for 
thctc resemblance to sands tone, and abounding in imperfectly formed 
gamet,i, dissenunated throughout, with veins of sieutitc. Here some traces 
of coal have recently been discovered, which is likely to be produc¬ 
tive, and gold is found ia the sands of the MaAaoadif brought down 

probably 


'GENERAL OBSERVATIOKS ON THE 


li 

probably from the ralloy of SambAafpur, We neitt trate the lattriU, as 
the overlying rock, through the district of Medinipur, and thence con* 
tinniog northward by Hh'htMpur and lioJKora to reposing 

sometimes on sand*stone, but more fretjuently on ^roMile or fftteisa. At 
Sancora, the calcareous concretion called Kankar, begins to cover the 
surface of the ^'ninitic and .^'enite rocA^, which rise above the surface to 
considerable elevations in that district. 

Thence wo pass on to the great coal field that occupies both sides 
of the river Dam&du. The boundaries of this fonnation have not yet 
been accurately ascertuined; to the southward we trace its associating 
rocks and jAo/es) to within a few miles of Ba^huTiAiApur, re> 

posing on granite and sienite —about forty miles north by cast; from that 
place we come to the first colliery ever opened in India, Tlie late Mr. 
JoMEs, an enterprising miner, had the merit of commencing these works 
in 1815, at a place called RSti GanJ, on the left bank of the Dantotkt. 
Mr, Jones describes this as the N. W. coal district of Bengal; he states 
that he observed the line of bearing for sixty-fivemlies m one direction, its 
breadth towards Bancora, (on the S. W. side) being not more than eleven 
or twelve miles from the river; and he conjectures that the same coal 
formation crossing the valley of the Ganges, near Catioa, unites with that 
of Splhei and CaeAar, which ho denominates the N, E. coal district, and 
from which abundant specimens of coal have been produced. An accu¬ 
rate aurvey of this extensive and valuable deposit seems to be called for, 
by obvious considerations of the moat important public advantage. 

The principal rocks that compose this formation are varieties of 
Sandstone, slate-clay, and sAales, with occasional dykes and veins of imp 
&bA greem-stoM; the sAale immediately covering the coal, abounds with 
vegetable impressions, and some animal organic remains; amongst these. 

Dr. 
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Dr, VnvsEV distin^iitshed a jih^toiitkm, u m&ziRiVr, a l^eopodiumi and one 
specimen of a gigantic specice of pattlla. Tiie shak passes into s^hle-etag^ 
above whicJi suiMJeeds a gnVf^, micaceous, hrotraish-grtyf naud-stoue, here 
and there becoming indurated and s/o/y—this forms the surface rock, all 
orcr the coal district, rising into low round - topt hills and undulated 
grounds. In the coal pits (three in number,) which have only yet been 
sunk to a depth of about ninety feet, seven seams of coal liave been met 
wilb, one of which exceeds nine feet in thickness : the quality of the coal 
(which is now consumed laigely in and about Calcutta.) somcwliat resem¬ 
bles the Sunderland coal, but leaves a lai^er proportion of cinders and 
ashes. 

Prnreeding northward and westward, from liaucora, and the Da- 
moda river, the road to Benares passes over gcfloii/ic reteks, of which the 
ranges of hills on the left, and the whole country, as far as the Soar and 
jwind by ShWghMi and Ga^a, is probably composwl. 6n approaching the 
Sane river, and crossing the hills behind Sttsseram, miul-stoue begins to 
appear, and continues to be the snrface rock, with probably only one con¬ 
siderable interval, all the way \t> A^ra* forming, as before noticed, the 
southern barrier of the valley of the Gauges and Jumna ; that iutertal oc¬ 
curs in the low lands of Buodeltihaud^vtliCTC the remnrfcabie isolated hills, 
forrntng ridges, running S. W. and N, E. are nil granitic, the high lands 
being covered with sandstone. This brings us back to the rocky plains of 
Upper Hindustan, and to the last of the three principal uiountain ranges 
first alluded to. The Vindk^a Zone, crossing die Continent, from east to 
west, may be said to unite iJie northern extremities of the two great ranges 
already described, which terminate nearly in tho same parallel of latitude, 
forming, as it were, the base of the triangle that elevates the table laud 
of the peninsula. Tltis great chain, yielding litde in classical character 
to the Himkh^a, intersects die heart of the cciuutrvr is distinctly 

G traceablCt 
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tmceablc, even in our very imperfect maps, running about S, 75* W, from 
the point called the iifain^rA hills, towards range has numcr- 

ousdirisions and a multitude ornames, almostevery district giving a otiange 
of denominationf but to the eye of a Cleologist who considers things on an 
extended sc ale, there is a parallelism in the disjointed parts, and a general 
eonuectioii and depeudanee on the central range; the suhslrata prove this 
fact, for in every case they preserve that parallelism. The great surfime 
formations of central India and the Dekhin, are the (including 

alvmys gitass amt sienite) the stind-stoRe, and the overlying Tocks the latter 
exceeding in their extent those of any other country. The ha$ultic trap 
formation extends northward all over Mah^ and Sdgatf and eastward 
towards Sohagpur and AmeFokaRtak ,** thence proceeding southward by 
Nagpur^ it sweeps tlie western coniines of Hyderakad, nearly to the 
tifteenth parallel of latitude, and bending to the N, W, connects with the 
sea near Fart V iclorid, as already noticed, composing the shores of the 
Cancan northward, all the way to the mouth of the Netbadda, covering an 
area of upwards of 1100,000 square miles. It overlies safui-staac in ille dis¬ 
trict of S&gar^ and hence may be inferred, that a portion of it at least is 
posterior to sand-itonc: it possesses the common property of trap rocks in 
general, viz, that of changing the nature of every other rock which comes 
in contact with it ; and in the district of Sagar, it is always associated 
with an earthy Umc-slone, which seems to have undergone great change, 
strongly indicating the agency of heat. According to Captain FaAMCLtif, 
the mnd-atoue deposits are very regular botli in their deposition and 
geological character, and cannot well be mistaken; their general pa* 
rallelism to the horizon, and their saliferous naturei appear to him to 
identify them with the neto red stotd-Hone of England, whilst the red owr/r, 

and 


It a tixpcctcd, ibAt iTic nmlu oF tl'm ditera deposit of ftap wHl •son' be more icunUiflj 
dciomuitcd hy C^tuu FiiASsi4!<> 
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and its superiocurobcnt Tanegated or mottled Tflrietj% (called by Wemer 
buntersoHd-stetu,) together with the deposits of lias h'uw-^fow, place the 
siiatter almost beyond a doubt. In using the term new red sandstone, how^ 
ever, it must be undeTstood^ as it Es in England, to comprise all that series 
of beds which intervenes between the lias iimestone and the coal iseasares; 
admitdng which, he conceives that tlie water-falls of Jitmdelkhtmd, which 
occur in the lowest steps of the Vind/iga row^r, will afford a series of for¬ 
mations corresponding perfectly with those of England; and to that 
school, tlicrefore, our attention should be directed, in order to arrive at 
satisfactory conclusions regarding it. 

On tlie western side of India it is, as we have seen, covered by over 
lying rocks, as at iS!jgar: it appears, however, flanking the large primitive 
brancl) which rums to l/ditgpn^, on the side of Guzeral ,* and to the north 
it sweeps into the desert to an unknown extent. A paper of Mr. Fraser s, 
in the Liondon Geological Transactions, proves this fact, even if wc had 
not the more anbatantial evidence of rock-salt, which is there produced in 
abnndance. 

The next of the great surface rocks of central India, is laige-graincd 
granj/e, frequently passing into generally coinposetl of igtiartz, jUsh- 

colaured felspar, a little brown or black laira andAorafr^ewfe,' it varies, how¬ 
ever, in appearance, and also in the proportion of its constitoents; but, 
generally speaking, it contains large crystals ofyr/spor, and is, consequent¬ 
ly, much subject to decomposition 5 CaptaLn Frankus has specimens 
shewing its unequivocal passage into grew-stone, and, in some instances, 
it reacmbles greenstone porphgtg, as in a amall water course at the foot of 
the Mairatnganj Ghxt, in Sundelkkandt it sometimea also, he observes, 
resembles enpkotide, and, in many cases, it would be difficult to decide 
whether it beg-roMite or etmitei this circumstance renders it desirable that 

it 


16 


GENEHAL OBSERA'ATIONS ON THE 


u should receive furtlier cxnminntion: itexteodo all oTCr the sotitlicm part 
of the penitisula, oRcr liio and .umd-slont disappear, and it lies so 
near the surface tiiat it is constantly protruding through the superior 
strata all over India, all the talleys of denudaiiou bring it to light, and 
the plains of BwntleikhoMd are entirely composed of it; the veins of quarts 
rocky villi vhicli it is constantly associated, forming, tti general, the sphie 
of the hills. 

The vallies of denudation are almost the only places where the pri~ 
mitive strati^ed rocks can he observed with advantage, and even there it 
is rare to obtain a good section of them; it is not because they do not 
escist in India, as in other countries, it is because they are, for the most 
part, buried beneath a mass of supcrincunibent trap; still however, there 
are occasional spots where they are found in situ, as hi tJxe Udaypnr 
branch of the primitive chain, the small primitive ramification on the 
verge of the trap near JatHiipur, aiul many other places not necessary 
to mention; but the vallies of denudation sometimes exhibit a series, as in 
the bed of the A’eriw/rfo river, at liccagerh^ near Garrah^ and it Is there 
chiefly that these rocks can he studied advantageouslv. 

Wall regard to the rocks of more recent formation than mud-stouc^ 
India is peculiarly banen; but this circumstance, above all otbers', renders 
its geology interesting—if it be in reality so, whence does such a remark¬ 
able distinction proceed? the reply may comprehend a solution of the 
most important phenomena of the science. 

The Ims formation is asf yet known only from Captain PaANKniN S 
researches, lie has found it in SHudeikhami in situ, reposing on red marie, 
or ucuf red saud-stone ; \\» genetui geological character appears to cor¬ 
respond with the same formation in l^ngland, and its Light*eoloured or 


most 
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most compact varieties have t>eei] fouad to answer some useful purposes 
of iitliograpliy, although none has yet been discovered equal to the true 
tichographic stone of Europe^ Neither oolites nor chalk, have yet been 
discovered by Captain PuANauiK, although ho has travcrsetl not only the 
range of hills, at the foot of which tlie lim is found, hut the whole adjoin* 
ing couiitryt arid tlic absence of these rocks in the tract that lias fallen 
under his examination, forms, in his opinion, a remarkable peculiarity. 

This, therefore, is one of our great objects of research, vix. to ascertain 
whether in all other parts of India, the oolitic and later regular forma¬ 
tions are tit us wanting, nor should the concretionary rocks lie excluded 
from this ctiquiry; of these the most remarkubte is that singular'calcare¬ 
ous deposit called, in the Bengal provinces, konkar^ and knowu by otbor 
names in the south of India. It appears in a variety of forms and in 
different relative positions in different places. Soinetimes in vodoles, 
gMntiiir comreJioas, or rolled masses^ scattefed over the surface of valleys 
and rocky plains; at other times in horizontal beds and layers, at various 
depths in the alluvial deposits of the rivers and plains of Hindustan. Its 
prevalence is very extensive, although less abundant in the southern quar¬ 
ter of the peninsula; neither has it yet been observed on the MalEibar Coast,* 
and in Bengal it appears to bo Imunded to the eastward by the Gamlak 
river. From its peculiar appearance in some places it has been considered 
OA calc tuff, and by some nitncralogista would, perhaps, be classed under that 
denomination. Common kaakar, on analysis, is found to contain the ele- 
meuls of oolite and chalk. May not this concretionary formation therefore, 
which seems pecidiar to India, be the ruins orwhat, uuder different circum¬ 
stances, might have become regular o<ditic strata ? Captain FRAXXLtN 

observes. 


* It diould be remarked, the! ibe peraHio^ ZoitrOe of thit coaxl u chiiscierticd by ■ propur- 
lidn of Catcartoiu mmter in its cocnpoituoD, 
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obacrveii, that thtse irregular beds of A-ffwArtr, which are found following 
every water course, atid forming its hunks, have often the appearance of 
having been deposited under circumstances peculiarly unfavourable to 
regularity; and it may be asked, lo what agency hut that of running and 
turbulent water can such appearances be satisfactorily ascribed 1 

4 

The absence of those regular formations which are known to exist 
in other countries is, however, a geological question of the first import¬ 
ance that must not be hastily taken up or hypothetically assumed, and 
notliing hut reiterated and satisfactory proof of their non-existence ought 
to be considered admissible. A careful discrimination is also necessary, 
so as not to confound withcAaMMbe numerous deposits which are 

known to exist, and are used in India as substitutes for it ? the oofi/es in¬ 
deed cannot be mistaken, because their peculiarity of structure 
readily points them out; but the most important of all distinctions are, 
geolo^ictti pf>.«fton and assAeiatio^^ without attention to which all observa¬ 
tions will necessarily lose much of their value as useful facts. 

With regard to organic remalnst C^he most interesting of all the 
branches of geological science,) it is to be feared that India is not likely 
to prove a productive field. The coal strata, when public spirit and 
enterprise shall excavate them, will, probably, afford other varieties of im¬ 
pressions of vegetables and fishes, besides those already mentioned, and 
the /i<ts Ihne-stofu; may contain specimens of the stturi tribe; but hitherto, 
the most striking phoeuomenon in Indian geology is tlie almost^totai 
absence of organic remains in the stratified rocks and in the diluvial soil. 
Shark*-teeth and palates, arc found in the diluviau banks of the Ganges. In 
the limestones and alluvial deposits of Sylket and CacAar, the interesting 
rescarehes of Mr. Scott, have discovered nammulite* and other shells, 
which appeared to Dr. Vo vs ey to be diVscmn, or even of modern existence, 

live 
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live sliells of exact rcaembiaiice to them being fonn^ in the vicinity^ 
with the exception of nummufite.f. Silicified-wood htie been found in the 
dU avium of Culcttlta and JebbelpHr; but bones of animats hare never yet, 
wc believe, i»een discovered either in diluviara or in stratified rocks. In 
this branch liowever, the extensive deposits of fosait bones recently dis¬ 
covered ill Am, apparently antediluvian, and perhaps the yet unexplored 
caverns in tlie Hme-stone strata of Splhel, CucAtir, and A.iam, promise a 
field for future successful researcli. Of the alluvial delta of Bengal, 
the bed of tJie Gmges, and the country to tfie eastward of it, we are at 
present unable to add anything of importance to the information given 
by 0r. Adam, Mr. Scott, and Mr. Benson, in their interesting commu- 
nicutions already published, nor do we possess as yet sofliciently con¬ 
nected materials for giving even a superficial view of the geological out¬ 
lines of the countries to the north-west, but we may look to some zealous 
explorers now actively employed, for an early extension of our geological 
knowledge in that direction.* The Dotubay Literary Society will, no 
doubt, be able to collect mueb inte^rcsling information from that quarter, 
especially as it is understood that the coal field long since discovered in 
CuicA, by the late Captain McMordo, h now likely to be worked. 

I Lave said nothing about tbc lead mines of Ajmer, nor of the ores of that 
and oUier metals that have been discovered and worked in former times, 
ill various parts of India, particularly tlte extensive and important class 
of iroiH ores, which abound almost every where, and in greater variety 
tliaii, perhaps, is to be found in any' other country .f 

I-'rom 


“ Specuncnt raid loltcrttmi ihc province of t7iin:'A, h&v# Ikci} Km bjr Dr. Haudie, wiilcb 
leHtl tiim to expect tlmi we xlull, io all pn^ability, dUcavn, id that i|ii>ner,«anieDflhe newer cUk 
of nckt pDitcritrr te tlie lta«, whkdi unr in h mnarkabte n degree wnnting in dlber qumlL'JX of (ndio. 

f C^tnin Fhauklix ha# fami engaged in Hanimiig the inm ons of the valley of Uie jVIw- 
moito. and Captaini CooLtHAiiD and DicKxav, in the dinrkta of and AJw, bato fnr- 

oiabed inlcreatwg cowraunicuiiiai, vtucli will appear in our RLKmcbei. 
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From tUe above desultory obaervatioos, it would appear, that the 
Geology of ludla Is far less complex, than tlmt of most other countries, 
of the Geology of which any thing is known. It Is said* dial, in¬ 
stead of twenty different formations, as in England, there are in 
India only four, via. The grafliVrc, the sand-stotie and chtt/siul^, the 
irap, and. the tliUivialj with their respective subordinate rocks, each 
of which formations possesses characteristics in common, that strong¬ 
ly mark their cotemporariety. This conelnsloo, however, requires some 
mndihcation. We have the primtry series, both stratified and uiistratifi- 
ed, in complete succession. We have the jfivrajifinn class—the rarbonijer^ 
oHJt orrler, and also the secondary class—nor dxres there appear to be any 
thing anomalous, until we ascend in the series to the overifptng rocks of 
the imp family 5 these rocks, as has been shewn in another part of ihra 
paper, form the most striking feature of our Geology, and as some of 
tlicm at least are proved to be of a later epoch than setondan/ sandstone^ 
it is apparently to the period of tlieir formation (whatever may be their 

origin,) that we must refer the commenceuieut of anomalous appear- 
auces. 

In this view of the Geology of India, therefore, our safest plan will 
.he to confine ourselves as much as possible, within simple rules; and to 
such terms of nomenclature as may least embarrass tire subject. The best 
writera in the Transactions of the Geological Society of London, seem to 
have very generally adopted the synoptical arraugeiuent, which is given 
In the introduction to Conybeare, and Phillips's Outlines of the Geology 
of England and Wales ■ and it is to be presumed that they have done so 
alter due roaslilcralioa. The £agU,h Geotegists have certainly ahervn, 

that 
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that they ar? less inclined tn llieorisc than those of other countries: in¬ 
deed, the series of their rpeks is so complete, that (hey have not needed 
it: their labours have consisted in the accmnulatiou of facts, and the 
scene of their operations being so confined, compared ndtii the extensive 
held in other countries, tiiey iiave been able to visit almost every forma¬ 
tion with minute iuvestigtUion This we have no present hope of being 
able to accomplish in India; but we may, nevertheless, follow their exam¬ 
ple in the simplicity of our arrangement, and in the precision of our no¬ 
menclature; and it would seem that our adoption of the sj'noptical arrange¬ 
ment above mentioned, us far as practicable, by leading to an uniformity 
in our pursuits, and, wbat is stiJl more important, to an idcntidcation of 
our principal Geoloirical fttmta with those of Europe, will preserve ns 
from inany errors; it will, besides, prove advantageous in rendering our 
descriptions more intelligible to all persons in England, who may be in¬ 
terested in the Geology of India, 


NOTE. 

The occurrence of fmsaltic veintt tmversing the grmtUie rockt of Central and 
South eni Iiidiu, js not uiirreqwiiit, und Ims been iiardcuiitrly noticed by Dr. Vovsev. 

In travelling from Madras to Mangalore, tminy years ago, 1 observetl one of those 
veins possessing peculinrities that may render its tlescriptjati .<<Ainewj]at interesting lo the 
Geologist.. It occurs in tlte rocky bed of a small dtitached branch of the river Caoeri^ 
at a spot distant about two miles west frioni the fort and island of Seringapafam t here the 
prevailing rock is sjexjtic ORANtTE, which, on tlie left tunk, rises iji nearly a perpendi¬ 
cular face to cboui fifteen or twenty feet alwc the strenin. In this rock, there is a vertical 

Or vein of compact bastdtic trajif ten or twelve fwt brood, and of unilbrm thtckiim 
(its sides being parallel) from top to bottom—a snutll vein of Mack sra/y karfAtende^ about 
two inches in tlilckness, traverses the ncHiVie voek^ obliquely, and it is distinctly perroplible 
that thb rein has been disrupted by the niAya for, in the midst of the bavUk tviit, there 

o 


ore 



NOTE. 


Are fragm^u of t]iD wMttic rtxJk s jome of ihem fmm ons to two feet m diameter^ wliich 
coalain portiotiA of the h^mbUfiAr wii, m perfect and entire m to indicate die precise spot 
froiJi which they mnstliEive come; nttd it is |>iiitt1cubrly reoiorkabbT llml ell these fragmants 
eppesr to hare been otrited opwaitlft, considembly jibove the levnl of the h&rnM^de vtin 
whichf with its contain ing rock, is obvbusly of antewr origin to the vein«— nfact 
that b also indicated by the luperior iodtiraiiDn and pardiilly scorched appearance of the 
</c?ii/r along its line of cnniact with dm baiak^ 

The foilowing idcetch represents the nppearancca here described 



A—The main rock of the bed and hank of the river* siemiicgra^H€^ 

B —The batakic vein. 

C—The h&mblcnd^ veui- 
D—The bod of the river. 

k Cm iL —Fragmeiits of the innin rock, coataming portions of the b^trnbkndc vein 
cvkletidy Ibrcod upwards^ 

e. r^»Oiiicr IhigiDents of tlie main rock, wiihtmi the kmiMcnde reiiik 
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DISTRICTS OF SAGAR AND JEBELPUR, 

By CAITAIN JAMES FRANKLIN, 
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(READ rERRUABT u, l«A} 

XJA’VtNQ lately bad an opportunity of examining the GeologicajHa- 
tiircs of a portion of the provinceB of Suwlelkhmd and 3 fi^;MkhanaBin\ 
also of Uie distiicta of Stigar and Jeheipar^ I have great pleasure 
mitring the result of my observations to the Asiatic Society, and ^eg 
to offer to their notice, the {ime-stone formation, which is found (ttiHie 
summit of tlie second range of hills, as it appears to correspond wjj^lChe 
Has iime^stone of England, and 1 am not aware, that this format]pnlltas 
heretofore been shewn to exist in India. 

Hie tract of country to be here described, is a portion of the nor¬ 
thern steps of the VindUifa mo untains ^ for, although the ranges of bills 

have 
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the f'eif iron and contoinuig mi&$ dissemlnBied id small partiefes; 

upon It replied a bed of xiliannts smd-nttaiB, tinged green, and inter¬ 
calated wiUi state etrtff, or jrAn/e, of the same colour ; these beds were 
compact and Uaril, bat upon them was a. thick stralnm of vEiiegatcd 
sandstone, having an argiUaceons cement, which coittinued to tlte sur¬ 
face. ^ 

From Ute cataract of liUofii, I proceeded to that of Btmii, ten miles 
further west; this waterfall is exceedingly pktiiretM|ae, not so much from 
the fall of water, which is four liimdred feet, as from tlie extent of the 
cirtiae; the low-est rock is greenish white nranoceoua mtut-stoae, notejuite 
HO compact as that of J!liio/n\ thougli. ]>er}mps, it may lie a coiidnuation 
of the same, and upon it, {coinmeneing at die depth of three Jtundretl feet 
below the surface), is a variegated or mottledsiratiun, then folto%s a lihic 
red. or purplish stratum, which l>ec;omes more and more light coloured, 
so as U) approach salmon colour, before it teaches the surface, 

' 

The enormous masses of kankar which have l)cen rolled down by 
torrents into this chasm, are very remarkable; the surrounding fragments 
of sttnd-stoHe, are alt worn, or their edges rounded by the attrition of water; 
but tUese masses renialn unaffected, and continue to defy both the forre 
of the stream, and tiio ravages of time, 

' Vroin HuMti, t proceeded to Kenti, twenty-four miles further west; ^ 
here the fall of water is two hundred and seventy-two feet, and the depth 
of the escarpment three hundred and tw enty feet ; the lowest stratum of 
rock is the vtuiegated or mottled mndskate mentioned above, and upon 
it rcposca the lilac red, or purplish stratum, which lost, commencing at 
the depth of two hnndreJ and fifty feet, conlinues to the surface, varying 
only in cOQBolidutiun, and becoming lighter in colour. 
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Trom Ketfti, I proceodtsd to the cataract cf CAacAai, where the fall of 
water is three huoUred aud sUty-two feet; but here is no other rock than 
the lilac red, or pufjilish stratum, which varies as at limti and Keuti, 
botJi iti colour and consolidation as it approaches ike surface^ 

rrom C'/titcAtii to the cataract of the Tons river, is a short distance; 
the volume of water b greater tlian in the other cataracts, but the fall b 
lees, being only two hundred feet, and the rock reaemblea that of CAoeAai 
so Gi^Uy, that it needs uo further description. 

Ihoso cataracts, though there b nothing stupendous about theni, 
have still enough of interest to recommend them to the notice of travel- 
lera, and they have the ndvantage of being easily approaebed; they are 
sufficiently magnilicent to occasion a slight imprcssiou of aa'o mingled 
with pleasure, at first sight, and this feeling b perhaps enhanced, 
by coming on the brink of the precipice almost unawares; Ibey are 
also very picturesque, and deserve the talents aud skill of an able arlbt. 

Ja n geological point of view, they are more interesting, for, from 
their composition, it is evident, that tJie whole range of liilb in wtuch 
they are situated, is a mass of sund-siinut they shew abo, that there is a 
valley in the subjacent strata in this part, by exhibiting dblinctly the 
piano of inclination of the variegated stratum, which being uppermost at 
liiloAif central at Jiouti, lowest at iCeati^ and dbappenriijg Irelow the 
surface at CAacAai, plainly denotes a subsidence, the axis of whii^h b, 
perhaps, somewhere about the 3 'ohs river, and titb appears to he the 
thickest part of the formation. 


From the catamet of the Tons river, 1 proceeded via Simmiri^a^ j0f>- 
siHApur, HatrAi, SoAtitcelj and Nagound, to iMAargottg, and met witli tto 

other 


28 


ON THE GEOLOGY 


other rock tlind sand-stwf, sometimes ferruginous, sometimes skty, wid 
sometimes contoiuing mien, imtil I arrived at HatM> where it changed 
tO' argillaceous lias Ime-atotte. 

At BirsMpur, in the bed of the small river which runs near the 
town, is a stratum of reel marie or mnd-stotte, containing laminm of cafe* ' 
jTMir, distinctly inicrstratified; ntSahaicel, red marie underlies the tme-sf&He 
above*mentioned; at Nagamd, in the bed of the Ommtn river, its lower 
and central beds are exposed to view, containing fragments of fossil wood, 
also fragments of stems of ferns, and one piece exljibited, what I took 
for an impression of the gryphite shell, which is peculiar to this fomiation; 
at Alarlmt, near the tank of the old village, it re|)oses on red marie, in con* 
formable stratification; and at the wells of the cantonments 

exhibit its upper or slaty beds, reposing upon smoky grey lime-stone. 

From I.^hargOHgt I protrectled, via Me/tciea, C/t^sahad, Huttah, Nar- 
sinhgerh, and Patteriga, to Sdgar. 

The first part of the route, was over an alternating succession of lime¬ 
stone lowlands, and sand-stone collines, which continued as fur us the A'^ 
river, the bed of whiclt is red marie and stand-stone. ^ afterwards, the same 
alternation occurred to Hattah, where theb'iNe-rloncrcposcsoti rcdfiMirJSef, in 
the banks of the Sonar river, as it does also at iS'nrAtMjtg^rr^, iu a small 
ravine north of the fort; but there the m&rle is almost entirely green. At 
Prtrferiya, it Comes in contact with trap rocks, and is thereby changed both 
in appearance and nature; those portions which contained most ji/e,r, are 
converted into chert, and it is curious to see specimens, one half of which 
is chert, and the other half still retaining the properly of edervescing 
with acids> 


% 
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The general a'lpcct of this time-st&He is dutt and earthy; its atrntid* 
cation is horizontal, or nearly so, and ahr^ays conformable to the mnrte or 
saitd-slone on which it reposes; its lower beds are thin, and separated by 
argillaceous partings; and some portions of it, particulariy the white vO' 
riety, arc sufficiently compact for Lfthograplilc purposes: the middle beds 
are usually of a dark smoky grey colnnr, always exlialing a strong argiita- 
ceoua odour when breathed upon, and somctiines containing fragments of 
petrified wood, and of the steins of ferns, as may be seen at Na^imd; and 
it i;!i this variety which burns into strongftinc.ond has the property of hard¬ 
ening under water: the yellow kind is generally compact, usually dendritic, 
and if polished like the Cotlam marble, might be used for ornamental archi¬ 
tecture; its ex tern 111 surface frequently presents branches and promineuces, 
resembling (as Mr. GRCESO tJun expresses it) the iiiterlaciugs of ivy, and 
in this state it might be used for rustic orchitecture. 

This tinie-slane appears to bethesameas the tiastime-st&»e of England, 
and the specimens 1 send herewith, shelving its ordinary varieties, will 
■ enable the Society to judge how far my conclusions are well founded, it 
extends all over the platform of the second range of hills, covering it with 
a thill stratum, the continuity of which is only interrupted by occasional 
protr usions of tJie red ««ir/e or sandstone, on which it reposes, and os these’ 
sand-shtne collities are generally sterile, from want of soil to cover them, 
the fto.t formation becomes au object In agriculture, because it occupies 
the low lands, which retain moisture, and are covered with rich soil. 

After passing the town oC Paliarufa, I came upon the overlying rocks, 
which t designate by the general term of trap; the hills on the left of 
the road are composed of those rocks, and after ascending the pass of 
Pattenri^a, 1 met with no other rock than trap, between it mid S^gar. 

Tlie 
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Tlie upper part of the trap of S&^ar^ like that of is fre¬ 

quently globular, the nuclei of the decaying massra varying in stjie from 
an egg. toa large bomh-ahcll \ and their decoinpoising concentric lamellu', 
being geucraUv very thin, and of^en very numerous : tlie beat apccimcns 
ate too heavy to send^ but that xrhioh accompanies this paper, trill per¬ 
haps serve to eskplain jny description. 


Under the stratum of globular tmp which usually occupies tlie 
highest part, is a bed of iuduratetl tmeken, or amorphous trap, of a 
rusty brown colour; aoraetimes scorironu, or of a small cavernous 
structure, and sometimes columnar; but this last form I have only observ¬ 
ed in the beds of streams, or on the liorders of tlie formation; under the 
amorphous trap ts a stratum of white as chalk, which is observ- 

ahle at and in the hills near Patiaripa. 

1 have termed this white rock earthy lime-itone, because I know not 
what other name to give it; its principal component Is carbonate of Ime^ 
and next to that is atiminef it also contains nkx, and when it abounds, the 

rock is converted into rAert: /ehpar 6 oe 6 not scorn to be abundant, ami 

■■ 

though the rock occasionally a.<;sumc 3 the texture of iadurated rk/y, aud 
'sometimes, though very rarely, the hardness of dmk-stoMe, yet, generally 
speaking, it appears as if partially calcined, and when tho tmpwitb which 
it is associated reposes on sand-stona, ns ts the case in the district of Sigar, 
it contains nodules of santi-Jtimr imbedded in it; the accompanying speci¬ 
mens exhibit its most ordinary changes above theanrfacc; but several wells 
have been'dug at HAgitr, and its changes below the surface arc sljewn in 
a second series, sent herewith, one of which appears to bo almost pure 
alamiaei a thin jiu/hfry stratum sometimes intervenes between the retrekea 
and the h'me-f/oNc. 


Below 
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Below the /iwe-stoJK Qt iS'fi^-ar, i» vt stratum of am^gdaioiti, contebing 
calc-'ipar, and a few zmlites, which reRcmble* the tond-sione of Bngbnd; it 
there reposes on sandstone, bnt I ha^-e not met with it in in any other 
part except some indistinct vestiges near JifsinAnfigar, nor can 1 state, 
upon any authority, that the position here described, is applicable else- 
where. 


From .Saitgor, I proceeded southward, via J^sinftanagar to Tendn- 
kttira, and met with no other rock, than trap ’(with abundance of cAoilee- 
do»pt semiopid, mealy seolite, cachoiangt agates, Jaspers, and keliotrojje 
strewed upon it,) until I descended the range of hills wliich forms the 
northern barrier of the valley of tl»e Ivermada river. 

This great valley is favourable for throwing light on the primitive 
rocks of tlie central chain, where the force of receding water appears to 
have swept away the upper, and exposed to view the lower and older 
strata; many inferences may hereafter be drawn from a careful examlna' 
tion of this valley, but it would be premature to hazard any conjecture at 
present. I will, therefore, only observe, tltat the whole mass of overlying 
rocks which I have just passe<l, reposes on red nmrfe, or sandstone, as is 
apparent in the bed of the iSarAim river, about one mite north-east of Ten* 
dukaira, and all along the foot of the hills in that direction. 

1 ts associate, the earthy fiwte-jr/ojie, heralkecomes a rock which general 
ly appeam half calcined; but its property of effervescing with acit^ is not 
destroyed, except lu a few instances where it has become highly indurat¬ 
ed; it fuses readily with a tnoilcrate heat, and operates as a flux when » 
mixed with clay; and in this part, it almost always contains fragments of 
smtdstanc, which are more or less changed by its contact. 
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After descetxllng the htlU, and adtraacing about three mitea into tlie 

Valleys a new 6oid opena ; Ihe older rocks are laid bare and exposed to 

* 

vtevr; and instead of liorizontot stmtidcatioti, they l^ecomc liighty iaclined* 
sometimes perpendicular, and altogether uncoaformable to those which 
I have just passed ; I shall not here mention tlie iron miner of TtHdukaim^ 
because a satlsfaetory account of tltetn would swell this paper too laucli; 
but I will observe one circumstance which may, perhaps, be acceptable to 
traveUers—tlie conical hill, sittiated about one mite and a half westward of 
Ttiidakairn, is an isolation of trap, and its summit was once crowned with a 
cluster of coluittns of a greyish green colour; but some violent elfort 

of nature, such as an cartltquake, has dislocated them, and tliey now, even 
in their ruins, present an object worthy of the notice of a traveller, 

From J made a detour to Grtrlm Kota^ to meet the Agent 

of the Governor General, and my route thither enabled me to lay down 
the eastern boundar}' of the trap formation; a reference to the rasp, tliere- 
forc, will best explain the result of this part of my route. I always found 
the trap in association with earthy time^Mtone, and ihe whole series repos¬ 
ing upon red uicirfr, or sand-stone. 

From GarfM Kota, I returned to Great JDeori, and proceeded across 
the Bandair hills to Jebefpur, 

f 

After quitting Deori, tlie rock was trap for about three mil^, nnd 
then commenced the saad-slone of the Baitdair hills, which continued 
uail)termpted, until I descended the eastern escarpment of those hills, 
which again brought me into the valley of the Kermttda river. 

The sandstone of the Bandair hilts, is mottled (red, speckled with 
white spots or streaks), its straUheation is horiaostal as far as the eye 
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can judge, and it appears to cortespoitd mUK Uie imitlfr sitHfi-sfein of Wes- 
Nas, and. conseiiuently, with the new red .'Huid-j/oMf of England; the same 
hills are composed of the same opposite to Na^ounii, Loh/tr- 

^loti, Tigra^ and fJ/tifsttIfati. aud there can ho no doubt that the whole is 
a muss of ttio same kind of snml-stoite, varjnng, iierlinps, in appearance, 
but not in charat'tcr; and it would be intoroating to examine whether 
there ate any traces of an oofitic formation on their summits. 

Afmr proceeding about three mites into the valley, I came upon the 
ridge of the Ktftnur range of hills, which here begins to break, and soon 
disappears below the surfiu:e; in tliis part it is oompoaed of silicious 
•stoMc, which evidently passes under the sandstone of the Hatuluir hills, 
but to the south-west of this point, near Hiroptir, the rock becomes more 
compact, and still further west, opposite dit^ri, it is intermixed with 
seAistose limestone, which contains mica, and, perhaps, green tale. 

Between this range and Jehelpur, is a broad valley, covered by a 
thick stratum of nt/uvium, which ref|uircd mucli more minute inv^tiga- 
tion than my hurried route enabled me to bestow. ' 

The town of Jelmlpur is situated at the foot of a range of fpratiite hills, 
which, pctjmps, might be termed fyeititie granite, os its composition is flesh- 
coloured yi/ff/wr, smoky y««W2, a little black tnica, and much hoeH-blende. 
I have traceil it for tliirty miles, in which space it dips below, and rises 
above the surfxtcc several tiiuea, and there the rock becomes well defined 
grojiite, and is particularized by its tendency to exhibit ‘ it 

is much subject to decomposition, from the quantity oi Jchfpar it contains. 

Every formation suboniinate to g'rufu/t'is to be found ifi this neigh¬ 
bourhood. Gneiss, containing homblmdc, and partially decomposed, so 


ON THE GEOLOGY 


■» 

as to acquire a Ugnifi^t appenraueo. Is in tlie iieJ of the AV/rturfo rivort 
at TUwarn Ghat; Mifa~tcbht iaal Jlttm/uigar, and all along liie low range 
of lulls, which runs from tlience towanla JLamalta. Jittntf/leiuU'iekisl 
is tn the hills, between the villages of Ji/toiFm and Pitreri; tidcose, and 
arffiUiiceiWs-scAtfU in the hills between Bh^wra and Murmtt, and in the 
bed of tJie river between and Beragnrk, a series of strata are 

laid liore, exhibiting If ueisf at one extreraity,and from it. a regular gradation 
of mkimeotts and argillaceoHs-schistHf to scJiistose limestone, 
and the beautiful snow-white dolomie, which is described in the following 
paragraph. I cannot here omit to reeoramead to any traveller, desirous 
of observing these strata, to walk along the edge of the river from 
Lamailu, to the water-fall of Jisragarft, from whence lie may either pro¬ 
ceed in a canoe, through a narrow channel, excavated by the torrent, and 
enjoy a spectacle, far exceeding any description i can give of it, or he 
may return by the ruins of jTrijtttrapuri, w'Uieh are near the village of 
Tcort and examine the remains of the aucient capital of OarAa Mffkdcla, 

The Dalomtie is near the water full; it has been called mariorits and 
iUabitstei\ both of which it resembles; but from its geological connections, 
as well as its composition, it is evideutly a dolomite, and its most refrac¬ 
tory ponioos, if pulverixedj will eflcrvesce, with diluted aiirio, or nwriatic 
acid; a few miles further west, it effervesces freely, and is friable, almost 
crumbliug between the fingers, and contaius crystals of TrentolHltei but 
at Bemgarh, being intimately associated with i/uarts^rock, it contains 
more or less and the snow-white variety, which resembles tdobasier, 
seems to be an aggregate of dolomite and pure this variety scarce¬ 

ly effoivcsces without being putverixed, hut it takes a fine ^lollsb, and 
is quarried for various purposes, such as slabs for floors, or tables, and it 
might well be* used for ornamental architecture, or even for Statunrv : it 

V 

U Uuvetsod, in many parts, by veins of thlorite schist. 
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Fnytn Jebefpnr, I rctuniedto Tendttkaira, anoilier route along tlie 
metalUferoti-^ range of hilb, which U was my business to esamiof;; but 
I icfmin from giving any account of its mines, for llie same reaaon whkh 
1 have ollcdgcd tit my account of Temtukaira. I must also defer sending 
a map of this portion, which I have constructed on a larger scale, in or¬ 
der to shew the position of the mines, until a future opportunity \ in ttie 
mean time, 1 may observe, that a part of the southern harrier of the val¬ 
ley of the AVrwmrfo river (like the northern, opposite to Tendukaira, Sir- 
tjwtc. See.) is composed of trtip rocks, the contour of which 1 have laid 
down to the extent of eighty miles, and I trust, that a future opportuni¬ 
ty will enable me to complete the whole. 

The result of my i[i({uiries respecting this eastern deposlte of over¬ 
lying rocks, is, that it extends southward, as far as CkapmiA, or 
Seoni, and thence eastward, towards Mandela, Amerakattiaki and Sahagpttr; 
but wKether it unites with the great central mass, I could not learn ; 
it is somewhat harder than the trap of ►'Si^ar, but does not essen¬ 
tially differ from it in charactert as the accompanying specimens will 
shew; hut it differs greatly in its substratum, which is here graaileoe 
gneiss. 

In the re-entering angles of the trap hills, the occasional rc-appear- 
aure of the primitive range may be traced, and in a cluster of such hills, 
about one mile south of Bagrai, the rock is composed of aima, 7sart;, 
compact felspar, and eldorite, intimately intermixed in fine grains, and 
somewliat friable; in the same hi Its also, is a conglomerate of the 
same formation, containing quartz - pebbles, much roDuded, and worn 
by llie attrition of water, but no fragments of grecit-sione or basalt, 
altlKKigh the hills in question arc nearly surrounded by rocks of the trap 
family, 

jifter 
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After pnssing So^rai t]iu expandjs, and is covered by Uitck 

alluvium, tlirough which tlie dahmitc occasionally crops out for a short 
distance; but with that exception, no rocks uppeared above tite surface, 
until I arrived at Kskirarpam, where the hills are composed of straiihcd 
qnariz rock, sometimes granular, but more frequentty compact, and con¬ 
taining Jeisptw^ the strata are highly inelioed, aud sometimes perpen* 
dicular, and as there is no other kind ef rock, between Kuhirurpam and 
7W/sA:atfYii, except the isolated sandstone fiill of Atnjero: this brings 
lae back to tJie iand-ntone und trap formation of the S^gar district. 

To this catalogue may he added a very curious calcanmus conglome¬ 
rate, which is found in the beds of most rivers, whose sources, or whose 
cbaimels are in imp coutttries ; 1 have ohservetl it in the bed of Ute Somr 
river, north of Helii, and in other places; it occurs also plerttifully in 
the Nertntuia river in various parts; but the largest mass I lutve seen of it, 
is near the Jun$i Ghat. 

It is composed of rounded fragments of tvackea^ sandstone, 

quartz, and occasionally of other rocks, varying from tiie size of a pea, to 
that of an ordinary' grain of sand, cemented by calcareous matter, and 
when the particles are flue, the rock in some respects resembles calcareous 
sand-sltmt, and has sufficient cohesion for architectural puriioses; itsstra- 
tideation is always horizoniaJ, the course parts Iming lowest, and it re¬ 
poses on the subjacent stratum, be the rock what it may, for it is evi¬ 
dently the latest formation ; thus at Ji^mgarh it may be seen in tiie higit 
bunks of the river, reposing upon the primitive strata, and itself covered 
only by alluvium to the depth of thirty feet. 

I have not met with a description of this rock by any author, and y'Ct 
it cannot be considered strictly local, for it b evidently a conglomerate, 

formed 
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fornipd from the detritus oi sand-atme, and overlying rocks, which appear 
to be its chief constituents, and. consenuenlly, must be of considerable 
extent in this country. 

Having thus given a description of my route, and a brief compen¬ 
dium of my observations as they were made on the spot, 1 will now ven¬ 
ture a few general remarks on the conclusions I have drawn from them, 
and should I inadvertently lean to either side of a disputable question, 

1 iiitreat that it may not be attributed to design i I am not learned enough 
in the science to become an advocate for any party ; a few lessons when 
in England, and the great volume of nature have been my chief guide, 
and to record facts, to lay down strata correctly, though not minutely 
on a map, to extract that which is useful or profitable in the science, 
is all 1 aim at, and the train of investigation which this ref|titres, imper- 
c^ptibljr leads to an acquaintance with books, which gives facility of dis¬ 
crimination and description, even though the depth of the science may he 
wanting. 

The late Dr, Voysev observed, that he had reason to believe, 
partly from personal observation, and partly from specimens obtain¬ 
ed from other sources, that the basis of the whole peninsula of India 
is granittr he had traced it along the coast of CJoroinoWr/, lyiag under 
b-oH-ctas i also in the beil of the Oo^ceri river, from RHjamaAtndri to 
Nandnir, and he had specimeus from the base of the SUdbaldi hills 
of Nagpur, from Tramnkur, Timevelli, Salem, and BeUart;* to this 
may be added Mr. SviaLiNo's account in his memoir on Cultaefr, 
where he says, “ the grauite, where my specimens were principally 
collected, appears to burst tlirougU an immense bed of ltderiU (troK-claif,) 
rising abruptly at a considerable angle. * These are recorded facts on 
the southern side of the central chain, and on the northern side, it may 
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be observed, tbst the plains of Sundtikhatid, attest that granite is there the 
basis rock. 

Thoiig:h f am convinced that granite is very near the surface, in many 
parts of the tract which has fallen under my observation, yet it ia evi¬ 
dent, that there is a series of primary stratiHed rocks, intervening be¬ 
tween it and the secondary formations, ns in other parts of the world, 
though there is reason to think that they are often wanting; the flanks 
of primitive ranges of hills almost always exhibit a series of these 
rocks, and ns an instance, 1 refer to that which is laid bare in the 
bed of the Nermada river, between Lamaita and Beragark^ these strata 
are not intermixed, they present n series of beds from gaem upwards, 
each in its place, graduating one into another imperceptibly, and all 
preserving the same dip, direction, and parallelism, without any tendency 
to derange each other, and they are found on the spot, where the river in¬ 
tersects the primitive range of JeMpur^ 

In this part of India, however, the primary formations are so exten¬ 
sively covered by secondary and overlying rocks, tlint valltes of denuda¬ 
tion alone expose them to view j and under that impression I observed in a 
former jiaragraph, that many inferences may hereafter be drawn from a 
careful examination of the valley of the Nermadu river, and I may also » idd , 
from a careful examination of all great vnllies of denudation, wiiicb, like 
that of the JVemuufe rivec,exhibita view of the primary strata, by removing 
the superincumbent beds under whicli they were buried. 

The sand-$tane foimation is the next wliicli attracts notice j its tbick- 
nesa is. of course, variable, it ia four hundred and twenty feet, nt the Bouti 
cataract; and from the compactness of the reck, at the bottom of that 
wamr-fall, 1 am disposed to think that it does not extend far below; there 
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can be no donbt, howavert that It is Uiickef near the Chathat and JViiw 
cascades, ancl the Bandair hills must be adll more so ; it appears to com¬ 
prize most of the varieties of Dr. Maccoli-och's synopses of lowest and . 
some of his superior sfutd-stoim^ whilst the general parallelism of its stra¬ 
tification to the horizon, and its saliferous nature, well enough identify it 
with the new red tand-ston^tii England, which comprises all tlwse beds 
that lie between fwi time'stout and the coal measures. 

The lias lime-sioi^ formation Is exceedingly curious, for, whilst in other 
countries it forms mountainous tracts, and occupies extensive portions of 
the earth's surface, it is here a mere plastering over the surface of red 
marh or W-s/oas. and I should doubt whether it ever attains tlie thick¬ 
ness of a hundred feet. 1 have not met with it in any other place than on 
the summit of the second range of hills, and it may thero bo seen in 
the low lands, and in the beds of small rivulets, but in the large rivers 
it appears to have been swept away, as their channels are worn down to 
tlie subjacent sand-stone, and perhaps, in some cases, to the primitive 

strata. 

The overlying *otks of the S&gar district appear to be the floeU-trap 
of Wehsbr i they are not only the most extensive, but, considered as 

they are the most important in tliat district, and, 
perhaps, in India. The prevalence of opinion regarding their origin is 
now, indeed, inclining to a modified volcanic theory, and as their extent is 
truly astonishing, I feel persuaded, when their correct outline shall have 
been ascertained, Uiat the repieseiitalion olone will be corrcspondently 
striking. As far as my observations have extended, 1 have never been 
able to reconcile my ideas of it, to the fVenteria* theory alone; I have 
seen it meandering round isolations of und resting against 

them in a manner which could not have occurred, had its origin been 

such 
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such as is descnbcil in that theory, without coTering^ tji« itand-stone also. 
Its known efects on otlier rocks, which come in contact with it, are also 
striking circumstances; but as India possesses advantages over ait other 
countries in tie investigation of this subject, it would be premature in¬ 
deed to draw inferences before we are in possession of the facts, which 
alone wjJJ enable us to arrive at a saiisfactory conclusion. The thickness 
of this formation we have it not in our power to obtain, as it is con¬ 
stantly variable , in the <'eutre of India, it occupies the summits of the 
highest mountains, and at it descends to the level of the sea ; 

it reposes indiscriminately upon every rock, from granite upwards, and it 
JS€|mteiraposBibtetoriA on any average; it is useful, however, to find 
out the rock on which it reposes, and its inferior level in the tract under 
exuimnation ,• thus, for instance, at Sdgar^ it reposes on and 

Its in/crior line, in that district, is about 1350 feet above the sea, and as 
tJiis is also the superior limit of lias, it follows, that the iro;, of Sdgar is 
unequivocally posterior to stmd-sione, and may be either previous 
to, or contemporaneous with, or posterior to itas. the bttcr of which. I 
apprehend, will be found to be llie case. 

There are two kinds of basallie rocks in the district of Jebelpur, 
which are clearly distinct formations; the oldest variety is that which 
penetrates the grai,waclie stratum in the bed of the Ncrmatla river, near 
village of Lamatta. This stratum, though not above fifty yards thick, 
ia'iotereected by innumerable jgrecfl-r/one teiiw and nodules, always run¬ 
nings the direction of the strata, and as they do not occur in any of 
the adjoining formations, they must, I presume, be at least as old as 
that rock; tJie other basalt is an overlying rock, like that of SAgar, but 

It reposes on or instead of siwrf-r/imc, and appears *0 con¬ 
tain a greater proportion of ttugite. 
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The calcareous conglomeiata must be dossed, in poiot of time, at 
least with the tuftis, and other calcareous formations, such as common 
kankar, so prevalent in India; it is generally admitted, that these sub- 
stances liave been deposited from water, in rapid motion, holding the 
matter tn solution, and under circumstances unfavourable boili to crystal- 
isatiou and tegular deposition, and it hos aumetimes occuired to me, 
that the matter of winch they are composed, may, in other couutnes, 
under more favourable circumstances, have been deposited in regular beds 
and strata, such as the oolitie formation of England; and I am the more 
inclined to think so, from finding the tku stratum so thin; also from its 
upper siat^ beds being in general wanting; and further, from not huviug 
hitlierto discovered any traces of u regular ooUik, or any luter regular 
formation. 

The great c^stent of trap rooks, being nearly equal to a third of the 
area of the country, and the absence of all regular formations posterior 
to Uas, if future research should prove it to be tlie case, are undoubtedly 
remarkable features in the geology of India; and 1 cannot help thiuking 
that they may, hereafter, be the means of explaining some of the most 
important phtenomena in the science, provided the facta of Utc cose are 
well and justly ascertained. 
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Barometrical observations made on tiie route from Mtrzupm- to 
S^gavy and thence to '’i\ffd«kaira^ and Jfbelpur^ with heights above tlie 
sea deduced tiicrefrom, together with the Latitudes and Longitudes of 


the respective places. 
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♦ * ' 

Tiu barom^udcfil obscrvitions of Ihe flCcotnpAnying tAbk were in evaj cw, net par* 
ticukhtedi derivett from a mean of fie^erat daring day^^pand iomelbnea i^AtSdgai^ 
Ttmtvkaira^ oml Jr6e^irr, from a iMHin of seveiml dUjSi the merenry of the barometer 
was taVeti oot, the talw elesnod, one! freih raercBry parfHed by Mr. Pripsq), of 
substituted at tlul place; ofhet which k was compared wLUi ills Imrometcr, and as a check 
upon it, I used a box baroiiieter of Sir H. £jDglefje[<L 

f 

Jt wtis coastnalljr hung up ut tnj tftnt, find the* douched. (henAometer^SDspetKlei] m 
the shade tia the opeo air, and 1 always waited, until die niijiched thcnnniaeter egreed with 
that which was detached, «T in other words, tmtil (he qaickdlver of the barenneter he<t 
acquired the lemperatiire of the air; so that one thcrmoineiet’ was sufficient to register. 

My method of calculation is that of Dr- Htilton, checked, initeed, by tliat of Or. Ro* 
binioni but nerer aitered, because the results were nearly equal, and my {mint orrererenco 
and cofltpartKun was a station of the grand trigonometrical siwvey at S^ar, which is S llti 
Jeet aboTO the letrel of the aca. 

I iocertained by meaniring a base tina, that this station was 350 teel lii;^er than the 
teat where ciy barometer was placed, and a mean of rouneen obserratioas gave 1033 feet 

for its elevation above the son oecording to Dr, Uutton’a nioUiod, 19 ^.i> 230 =;$] 83 , dtf- 

ferijig only twelve feet from the geometrical result i and as 1 lisve used the samo barameler 
and the same mode of calculation dirooghout—if twelve feet be added to each of the items 
of the table, they will, I conclude, be nearer die truth, because I have greater confidence In 
the geometrical results, than bi those of the barometer. 
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V Tbt ^tatldns of At «ir.ty, tfford acelltnt opportunity of ootnp- 

rbot, cbtck, »d providtd Aey rtferrtd to ot «odt«tt intervds -t «»ttm b«t 
litUt whtt forioulo of cnlcolirtioo « if « » same, na Ae molts «r«, 

gT«tly vary, if At barometer U .L» Ae saine, end dm ob«r«lioDS art nwJe* 

The average lioi^t of At first rwige of hill* between Tdfa pas* and K^tara pass » 

31J0 feet above Atm? that of At se««id nwge, between Ae KiiUra pass eit 
ioAer^nmi, »60, «d between and Ae foot of the hiib near JPatfrr/yo, about 

1200 feel, graduaUy ascending. 

The average height of the highest l>orts of tlio third range, or Bjtndair hiU^ ascertain¬ 
ed geometricalJy from XoAo^oon. Tr^ n, -nd Gnrrrfo, is about 1700 feet, and as th^ a« 
Ae same, deduced bwnmemcally at &«or/«r anti Jhdteri}^ they m* evidently a phu- 
ftirin, like Ac first and second ranges, varying only from a perfect level by tlie undidationa 

described m Ae account of Acnt. • - 

Thejnncllcin of Ae Somt, Bcami, and *:fn rivers. Is about lOW feeh ascertamed from 
Tsgr^ and Gnrrfkt>, At source of dm Sonar, is 10SO feet, and its fall MO feet in a cmif« 
on 10 miJfii; Ae wurce of At BroiwnV about ITM feet, ascertnined from &»Mr/wrr. «ui 
its fidl to its jimctioB wiA Ac Ji/w. 700 feet in 105 mii«S Ae source and GUJ of Ac 
river if nearly tbt same as Ae Bromf, ibougb its »u«e to At point of junction is only 
seventy tnilis, but there is a cascade in Aia river at the Piperijfa GbaL 

The highest line offeVu i/mrdonr, is about 1330 f*t, and At lowest naar fM,Ai, 
about 1070. The lowest level A Ae Sdgar district, is near Pattcripa, alK>ut 1350 

fee 4 and its higUcst Is Ae summit of Ae highest hills * of«»d^tofrt Ae higbesi level « ui 
Ae vicinity of Sager or iZaiffl*, and its lowest At foot of d» Tara pass? but Ack local 
levels have reference only to Ae tract which has faUcti under my observotions, and by no 

means apply generuliy. 

The cantonments of Ltfkarsaon, a« abnut 1300 feet, those of S^or, about 1985 feet, 
and Aoseof .feie/jwr, about U70. The Residency of JcScfjmr, » about 1^00, aud dial o 
SigoTt about iOSO feet above Out sea. 
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Tii« latitiulef bflve alJ bMD oiBerTcd b; mjsdf, diwfly fum mcHdiotial altitudes of 
the suDp when avulabl^ and when not, from obscrvattoni of the stars, tahen with a (food 
*ejttaa4 by the method of reflection ; the loiigitude* uv &CFm a Urge map of my own 


flUTveya 


With ri^genl to the geologfeal map, ha?i'ng prevloiialyinirveyed a great portUa of 
the ttaei, I my, with lome con&teiwe aJlinn, that the topofitBpliicol featunt are tccurwte, 
and so alio ore die oiitiiae delioeatMiu of trap and landstonti the bar leqaired o more 
mioute snrvey than my time aflordedf thq ootline of its extent is Mereoi miougb, bat the 
tandstoHf colline*, which protrude through it are> in a great measiirej, eonjectoral j and the 
primitive rtxau are comprised under one diadnctire colour, as Jt would hare required minin- 
Curc mJnmeaess to hare delineated them, under separate heads t the strata of Beragerh, (or 
instancei comprise a series fiom gwei’n to daiomU U ■ apace of two miles, and a dclbeation 
oribcm voald hare represented a ribband, with all tie colours of the rainbow, faihei than 
a geolugicftl atnuigenienh in a map of so small a scale. 
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THE TRAP FORMATION . 

OF THE 

S A G A R DISTRICT. 

And of thote DUtricU Weal^ard tf iif as far as Bhopalpurt on the 
Banks of the River Neoias, in Omattrara, 


o :)■ 


Bt CAFfAIN S. COULTHARD, 

Of the Btmgal ArtilUty. 


A GEN Eft At. idea of the Bumbor of sand-stone Iiills* rising tbroagh the 
trap formation of the district about to be described, may be formed from 
the nuinber of villages; for^ although a few villages may be seen, situ- 
aled OD the slopes of trap htllst the natives, as far as possible^ have 
avoided placing their hubitaiions on rocks of lliis formation, and there 
being fully as many sand-stono liith, without villages> as trap with tlientr 
it may safely be said* that them are as many isolated patches of sand¬ 
stone in these disirictSt as there are villagea. 

At ^Wi^tmmMagar and StMtp^nh, places marked in the accompanyhlg 
sketchy there is ilie baa, and about nine miles west of those places, or at 
iSomrUf the trap and sand-stone. The some may he said of Pailarifa 

and 
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and Garah)ttt, on tho right Jiand, and Sha/tpnr,, one march on tlie left, 
or westward ; and then, if a iino bo drawn Itotwecn these places as res¬ 
pectively mentioned, leaving tlie nameless rivulet as it occurs between 
Sftahjwr and Pattari^a, in the lias, and also continue this line south¬ 
ward to Uie red sand-stone hill, which overhangs Pendukaita, in the 
vale of tlic D^orif there will be a tolerably correct eastern boundar)’ 
given to tlie trap fonnation of S6gar. 

The vale of the Deori is of an older formation, tlian either the lias 

of ihc Haltfth district, or the aand-stonc subjacent to the trap of Sigttt. 

* 

That red rock, which has been alluded to as skirting the I>mr\, 
near T^dukaira, has its accompanying trap hills, and these, in tJieir 
general direction, bend their course to litisanabadi indeed ^i-Sirinate, or 
soon after passing south of that place, the road from Stigar to TTasntutbaH, 
descends this trap range, and aftcr^vards continues at their feet, on 
tJie south side, the whole distance to J/o,w«o6orf. Let it Imj added to 
this, that the road for d/leen miles south of Ilasatutbad, or os far as 
Petraota/i, is On the alluvial matter of the iVcrouuIrt, a deep black basal¬ 
tic mould, and that at Petraoia/t, a hilly country again occurs, consist¬ 
ing of primary rocks, contingent on the granite of SAaApttr, Mmpt'mi, 
and Pilul, and then there is a definite hounding line on tlie south. 

If the cantonment of Bkopettpur, on the right bank of the river 
jVcwffs, be taken as a point, and a line be drawn from that point to the 
Aennodu, so as to pass 1>etween Sultanpur and Pewas, such line will 
cut through the eastern part of the trap formation, described by Captain 
DAtroE&FtKLU, as that officer marks both those places in his sketch i in'* 
deeft, that which k under description by me, is a mere continuation to 
the eastward of tlie newest lloeti trap formntioDi uatued by that officer, as 

occurring 
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occumng in the wppef plains of Mabea, or to speak stiU more correctly 
as to direction, it is a shoot up nortli'eastward from it. 


Witli regard to tlie northern line of demarcation, 1 caiknot be so 
tiafactory and clear. If a line be drawn frooi It/wpalpHr to Seronj, it 
will pass tlirough the fonuation, under review, bnt as to how far this fontt* 
ation extends north of such a line, 1 have no precise iaformatioti. The 
MaUoHn pass is of sand-stone, and I believe this rock ends some¬ 
where between the crest of the pass and the village of Narct, act far 
removed from its noetbem loot- The granite is at Tirl. An iron ore 
is worked to a coasiderable extent at a spot intermediate between 
D/tutnuitt and Marouiruf I}Aamum has the trap and sand-stone^ and 
the trap ceases five miles and a half south of JUmpm', whilst the bare 
sand-stone, freed from any overlying mass, continues until it may be 
seen resting on matter incident to the primary rocks, at Iltrapur, and 
where, too. it ceases entirely. Nearly in this direction will be the 
iiorlhem limit of the trap formation, as laid down in the accompanying 
sketch, but much confidence is not to be placed in it; the boundaries, 
however, to the east, west, and south, may -be olfered as sufficiently 
accurate. 


It is eighty‘four miles from Bho/wlpur to BhHsa, and seventy-two 
from B/iilsn to Sdgari and twenty more bring us to SkaApur-; and this 
line, though not a straight line, is sufficient to give a general idea of 
lougitudinul extent. Utrapur, in the northern quarter, cannot be less 
than seventy miles distant from the southern boundary, given to the 
sketch; and the whole of this extonsive area is occupied by the newest 
fiostz trnp formation of Wesneb, subjacent to whicJi is Ute new' red 
sand-Ktono, shooting up frecpiently from below through the overlying 
rock. 


ft 
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it is a hilly tract througJiout; but it may b« better anderstead if it 
be aaid, that at Saggar, in Eta nerghbourhnod for eight ar tea miles around, 
and also in every part aoulh of Sdgar, within the prescribed limits, and 
as far west os Ilastmabad, may be seen ranges of low hills extremely 
clnstercd, though always detached, bending about in their short course 
towards all points of the compass, and thus fonning valleys of every con¬ 
ceivable form, though not commonly of any great estent, and never dif¬ 
ficult of access. But if the view be extended beyond the neighbourhood 
of Sdg^ar, towards the east, or the west, or the north, expanded valleys will 
gradually meet the eye, whilst tlie hills recede from it sinking in the hori¬ 
zon ns they surround vaUeys farther removed from Sdffar, until these 
valleys are enlarged into extensive undulating plains, studded over with 
isolated trap hills, occasionally of a conical, commonly of no determinate 
form, whilst ever and anon, a short range of the sutne, deviating little from 
a straight line, will have its beginning, and its ending, within view. 


\ 


These valleys and these extended open plains, are every where com¬ 
posed, near tlic surface at least, of a trappenn or basaltic mould, blackish 
in color, wfaSeh reposes either on a bed of basalt, or on a bed of compact 
wacken. This compact basalt, or compact ’wocken, is either of art uniform 
ovate form, or else it is in angular pieces of middling size, and undenicatb 
these, ns their occurrence may respectively be, lies an amygdnJoiii decom¬ 
posing and decomposed, and which, os a retentive clay, keeps up the * 
water near the surface, and it is so met with throughout this tract. 

# 

As to the trap hills, there b no occuiTeiicc of a bold blufl’ escarpment 
belonging to them, their sides and ends ore always sloping and rounded, 
and, as far as the angle subtended from the sumuitt is concerned, of easy 
ascent. Their surfaces are thickly streweil over with masses of basalt 
or wacken, imbedded in a basaltic or wacke clay; and differing only in size 

and 
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and form in different places, in a trifling degree. From one hundred and 
twenty 10 one hundred and fifty feet abote the edge of the contiguous rale, 
may be said to be the general height of those that rise above the rank of 
awclls and knolK whilst a huminock. a cone, or something of a truncated ' 
cone, occurring in their otherwise even outline, and which serve to cha¬ 
racterise them from their sand-stone companions, partially increases the 

elevation. 

The sand-stone rock is very prevalent, as a mere mound or rise, con¬ 
stantly having a village upon it. and aituated often on the plain ground, 
oftcner on the edge of the plain ground, with a trap hill partly resting on 
it. It! particular parts of the country, however, ranges of sand-stone hills 
occur, equalling, though never exceeding, in height and extent of range, 
those of the tmp. whilst they are to be easily distinguished from them by 
their general evenness of outline; by their having vertical or precipitous 
escarpments at their ends, and on their sides to within twenty or thirty 
feet of the top; by the fallen mosses lying about; by often slmrply-de- 
fineil, castellated, and mural appearances on their summits, and, in short, 
are to be distinguished by all that which has been remarked of them as 
exclusive, when occurring in other countries. They never appear inter 
straUfieil with any other mineral, when they occur in the tract of coun¬ 
try under review. 

And these swells and hills of sand-stone and of trap, most parrienlarly 

the former, may often Im observed sterile and bare, shewing nothing but 

some coarse griiss during tlie season of the rains, which gives to them, at 

that time, a tinge of green; but the vast majority of them are over thickly 

cloathcd with vegetation, consisting of platiLs, and shrubs, and forest trees 

of stunted growth, in particular only differing from those of constant and 

cvery-whorc occuixeuce in India, and which have often been numbered 

■ ajid 
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and described. And the fiat and eompressed surfaces of both kinds 
of iiiU, are often of considerable breadth, and on the stimmils of the trap 
hills, not those of tlie sand-sioue, more especially in tlie angular parts 

of the trap hills, os they bend about, may be seen a patch or cultivaled 
spot. 


With regard to the general level of this land above tJie sea. 1 may 
observe that there is a peak shooting up from a trap range to ilte eastward 
of Maistm, abich aitaius an elevation of sotneibing more Uian 2540 feet; 
but the liiUs of RaiscH arc much less, so also is the sand-stone range of 
hills on the north hank of the Nermadd at Jfasufiabtul. ,$dgar, upon the 
whole, is the highest part in this tract. The centre of the cantonments 
at Sdgrnr is 1983 feet above the level of the sea by the barometer, and Uie 
hill at the mintof A-if^«r,whicb is about a mile from Ujc last named point. 
IS somethiog mote than 23W feet by trigonometrical calmilalion. 1 have' 
before remarked, that -Vogar and its neighbourhood is a confined hilly tract, 
and that towards the east, an.t the west, and the north, the country opens; 
and It is, ID fact, taking SagoroB a radiating point, in Umse directions that 
the land opens that the general elevation of U above the sea decreases;— 
bat not so much westwarel or towards Rfyop^dpHr, as the general elevation 
of the upper plains of jVohm, is 1050 fcet. and Omaiaieta, in which JJAo- 
piilpHf is situated, belongs to those plains ;-neither is it so much towards 
the lower lias formation of the /in//„A and (iorakoto district, or eastward, 
because the elevations there are, in general, about 1500 feet. It is in the nor¬ 
thern quarters iliat the principal, and a rapid diminution in height is to be 
observed, fertile jUahoMM pass, nearly due north of and six and tluny 

mUea distant, is only 1000 leet above the level of the iiea. hy trigonometri- 
cal caiculatimi;~dfcre«;, to the westward of north from the same place, is 
800. and IlirupHr, to the eastward of north, between 1000 and 1 lOO flat 
by Ihesamecalcutaaon. FrmnaU tfiis it is to be mforred, that the elevation’ 

about 
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^ about 1 be centra) point of Saffar ia from 1800 to S>!;00 feet, and that in 

. a northerJy direction the land dcditica conaidembiy, — and invicii more in 
that diiectioii than it doea townrda ilie cast or ibwarda tlie west. In uddi> 
tion, if it be observed that the primitive range skirting tise alluvitunof the 
Nfrmatltt. south of Hasnrutbatf. was found to be on a general equality as 
to beighth, with the trap and sand-atone rocks of whilst the granite 
range of Bundelk/uut^t on the northern limits, is at least 1000 feel lover than 
tljosc rocks of Sdg-ar, a point nearly midway between ttie twO'named pri¬ 
mitive ranges, all is said, it is hoped, that need be. to assist the idea aa 
to w I) at is tiie general elevation above the level of the sea of the trap and 
sand-stone under review. 

• There exists so strong a family likened between all the trap rocks of 
this formation, that it may safely be said, was chemical analysis resorted 
to. a nearly similar result would, in almost every case, be obtained. It 
is always every where an earthy homogeneous deposit, by which is to be 
^ inferred that there does not occur in it any rock of a definite, or nearly 

approaching to a definite, crystalline structure: neither a coarse-grained 
basalt will be found,, nor a syenite, nor a green-stone, shewing distinctly 
its constituent simple minerals, nor is there indeed either a cliak-stone or 
clay-stonc. It appears as a closely allied family of basalts of a very fine 
grain, of wackens and amygdaloids, all others, of the long list of trappean 
rocks, may be thrown out of consideration, os of no alitance and of no 
occurrence here. 

No. 1,—Of the few varieties there is ono basalt wlvich has been said* 
to be similar to the Itoivley and it certuinly does agree very closely 

with 
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irttli tlie (lesciiptton given of that miiiGra). Its colour is groyi£i!i’'hlack, 
—its lustre is slightly glimmerings atxl it has a lint coacboiclal fracture, 
and is dilRcttUly frangible. It is not here the rock of most common 
ocrnrronce, bat I name it tirst, and marked it No. t, because it is tbe 
bardest. It does not rise above tbe surface, but occurs in beds where 
(he masses arc of an uniform, egg-shaped itgnrc, perhaps a foot and a 
half in tlietr longest diameter, or it occurs in beds, where the musses are 
angular pieces, or cubes dishgured, not much exceeding a foot in inea- 
surenient any way, and closely set togetlicr without cement,—It seems 
to bo little liable to external decomposition, and its surface, which is 
smooth and entire, is coloured a yellowish white. 

. No. 2.—There is another basalt differing little front tlie last, except 
tiiat it has not the same tenacitj', and its colour is soot black. It occurs 
only in angular pieces. I luark it No. 2. 

No. 3.—Is another in colour like the last, but stilt softer, and which 
.splits, with a moderate blow, at natural joints, into small four-sided prisms, 
coated with a htueish coating, like that often seen on newly wrought iron, 
--It is in the mtuis amorphous. 

No. 4—Is ajivc-sided prism. When the bed of a rivulet or river is 
composed of angular pieces of basalt or wacken set together in a pave- 
ment-like form, the suxfaces exposed to the double elfects of intense heat 
and moisture, will appear cracked into a variety of prismatic forms, and 
occasiorially it will appear such as No. 4. 

All Uiese rocks seem to he, though not wholly, yet essentially com¬ 
posed of an intimate mixture of felspar and hornblende in an eartliy state; 
and the latter,or hornblende, is themineml that characterises all tlie harder 

kinds. 
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kinds.’ whether compact or amygdnioldnh whether they nre basalts or 
wiickcDS. for their colour is black, or black only slightly modified:—The 
structure is always mass itc,— a laminated specimen could not be obtained. 

But the principal rock, throughout this formation, is that represented 
bv No. .1. It is what is termed a compact indurated wacken, in colour 
black, with a very distinct brownish tinge. When first fractured, its sur¬ 
face has a much more glimmering appearance, than the basalt, but unlike 
the basalt, exposure to the atmosphere, soon changes its surface into an 
earthy dirty whitish colour. It is often very tough, very refractory umler 
the hammer, but its fracttire is flat and diiU —not sharp and splintery, or 
approadiiiig to the concimidal. Tt occurs in pieces, in length, breadth, 
and depth, pretty nearly the same, a foot in and which ares 

set closely together, so as to form tsui,«iilung like a stratum in the hais.— 
or in the vallii-» as Uie biwc of tlie basaltic mould; and it is also the pre¬ 
dominating rariety in those hills, which are of such constant and general 
occunence. consisting of large rounded and angular masses, thrown up to¬ 
gether in the utmost confusion, with very Utae clayey matter intermixed; 

_(md lastly, it may often Im seen abstracted and alone, in sometliing like 

large unifotinly ovate masses, having a brownish and wrinkled exterior, 
and itnbedded in a sombre reddish brown clay No. o, is taken from a hill 
of the last kind. 

No. d will exemplify the same where set as a stratum. 

No. 7 is also the same kind of wacken, hut it is decomposing with a 
nucleus of undecomposed black matter, and the superficial and decom¬ 
posing part is a light yellowish brown ;-^urther stages ol decomposition 
might easily have been, shewn to where the wholo matter is changed to a^ 

greyish colour, and chips ofi’ into fragments like pieces of a small bomb¬ 
shell, 
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slicJ], or to whcro the vholo mass is nothing but a soft easily 'rrorkabie 
clay, shewing however stilt the curveU lamellar slntcture, and wliai it once 
must have been. 

m 

pfo. 8 has an aspect much resembling basalt propetly so called, but 
its fracture is flat aJid stuggish. 

A ceUidar, or honeyH^omb mass, will often occur intermixed with any 
of the foregoing,—the ocUs of which are externally empty^ and internally 
filled with powdery whitish oxide of iron, uhich immediately falls out 
when the atone is fractured, such is No. 9. 

e No. Id is wacken, with much olivine interspersed. 

And No, H has something of green earth, tind something of olivine in 
specks and splashes. 


No. 12 has rather more of a blueish grey than a black caste, probably 
from the felspar rather exceeding its usnal proportions. 

It is much to be wished that the'term basalt could ho extended so as 
to include all those rocks named wackens for alibongh there is some 
slight diversity of fracture and frangibility, and some little variation in 
colour, yet a difference in name seems quite unemlled for in regard to them 
and only calculated to misiead.--However thus much may be said, that 
those rocks in this list named basalt, arc strictly compact ,—qo c.isua] 
minerat will be found imbedded,—whereas the wackens on the otlier hand, 
udiilsi they are sufficiently compact to exclude any other term than com¬ 
pact, are seldom quite entirely so. An accidental mineral of the kinds 
incident to amygdotoids, may almost always be detected in them, and this 

too. 
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toOf tD{;et[icr viUi the siuiilorUy of paste, serves to cotmect Uiem wiUi 
Lbese amygdaloidid vaiieties, ivliiclt, as eUevbere, in trap formations^ 
here most commonly occupy the lower positions. 

No. 13 is an niitygtlnloid which bos been tlionglit to resemble tltc 
loadstone of En^loHtL It has a black homogeneous paste coiiLaitiiiig 
clm]ce4onies, caicarcoos spar, and green earth. The former are often 
geodes coated externally will! calcareous spar, and internally lined with 
minute crystals of quart* with calcareous spar filling up the cavity. 
Where green eartli occurs in tlic same cell with siliceous crystais, the lat¬ 
ter appear in a decaying state. The si/e of these imbedded portions do 
not, in getieml, exceed a nutmeg, alliiough tlie dialcedonic g^es, &r. are 
sometimes a little elongated to Urn extent of three or four inches, and their 
sides are compressed. 

No. 14 has the same paste as the former, though softer, and except¬ 
ing green earth, has tlvc same imbedded mtuerais; and when these are o£ 
a moderate and nstial size, very pretty specimens of the whole, rock am 
afforded, but in general this variety of amygdaloid envelopes very large 
sized portions 1 —a cylindrical geode of ametliystuie quartz was found 
measuring tiiirtcen inches in leiigUi by two and a half inches in diameter. 
It was coated internally with beautiful quwt* crystals, with calcareous spar, 
as stated in the previous specimeo, filling up the cavity, and thU mineral 
also coated the geode externally, and was seen much in splashes in the 
piiste proximate to tlicjccU. As regard^ these amygdaloids, it would seem in 
proportion as thecoutaiued mmeral is latge, so is.tUe containing matter aolt 
and friable, though still mtainiug its colour, a black, when liesh fractured. 

No. la.—Paste as bufore enveloping green earth, chalcedonies, and 
zeolites, the latter prcdoiuiunting. 

u Ko. 
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Xo. in.—Has a pastfi of a Rlaeiah grey colour, and appears almost 
completely satiiititctl with calcareous spar; tltoiigh much softer than aay 
of those previously mentioned, it possesses greater InduraHoti than Nos, 
IT autl 13, 

4 

No. 13.—Is an amygdaloidal mass, consisting of innutnerahlc pca^ 
form nodules of calcareous spar, cemented together hy a thhi cement of 
basaltic or wacke cluy of a light colour. 

No. 20.—Is fully engrossed by minute crystals of zeolite, excluding 
from the paste any other mineral. 

No other trap rocks, than those I have mentioned, are here of obvious 
and constant ocxrurnjoce, at least if niiy otFior vnr1cties exist T saw them 
jiot,—With regard to the simple minerals contained, calcareous spar is the 
moat abundant, green earth, chalcedony, and quartz, are also very preva¬ 
lent, bnt the zeolite minerals may be qnoteil as scarce. Well dedaed 
jasper ta rarely seen, but something above an indulated clay, what may be 
termed semi-formed jaispor, is of constant occurrence, so is homstoae; and 
both these last are to he found Sndependant, but they arc more generally 
lying contiguous to the limestone from which they are derived. The 
iron clay so easy to be met with CTCry where, would hardly ever satisfy 
the mineralogist, for it is for the most part amygdaloidal, and not a simple 
mineral. It sometimes rises to the rank of a poor earthy red ore, and It 
Is as sneh worked near Harseak, neor Raineti, and at the sonree of the 
Dasaon, &c. Olivine thfoughont is every common,—but 1 have never 
procured either a crystal of hornblende or of aorgite. 

But to the trap, not to the sandstone, belongs a hard white earthy 
limestone, harsh and gritty to the feel on the fresh fracture, and in which, 

rather 
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rftthcf Bparingly, are imbedded ^mall kitiT ided parlieles of calcareous 
spar of ft yellow* coJoor. It belongs to llie Imp, and it is, moreover, ever 
altendaut upon it throiigbout its range. Near tlie surface, or where it 4s 
in immediate conjunction with oilier mutter, it ntny be found varying in 
colour and vnrying m the quantity of spathose matter. Very frequently, it 
will be of an ash colour, and the spotliose particles, whirli are white and 
thickly set, forms the majority of the mnss. Other specimens are red* 
dish, brick red, deep chocolate, or brownish black;—others again might 
be produced, of which it would be difficult to say whether lltey were 
limestones or amygdaloiils;—-bitt always in proportion as it is coloured bo 
is it the mort- clayey, gritty and impure,—more affected by foreign matter 
than that subBtancu. whicli f have described, as the principal and charac¬ 
teristic rock. 

Tltis limestone rock is never fWnnd in the vnlleys, it is confined to 
the hills, and low swells, and generally forms the basement stratum in 
them, ascending somewhat above the level of the contiguous valleys, A 
stiatum of this kind, is always snffictently obii’ious in a hill possessing it; 
for along its sides, or at the ends, either a white patch mouldering by the 
weather immediately catches the eye,—or large rolled and angular pieces 
stand about, of a greyish colour, and very discernible from the blacker 
trap; though the contiuiial line of the stratum, where it jnts out to day, is 
not easily to be disttuguislied, the knobs, and exposed parts being gene¬ 
rally covered with a blackish crust, and nlso intermi’sed witti mass«» of 
indurated trap, and other more earthy matter, debris of the same, slid 
down from above. A wliitc patch of this liniestone, mouldering by the 
weather, is the source, from wlmnce comes the particles of A'anA'cr, found 
intermixed with tlie black basaltic earth of the neigbliouring valley, in 
such proportion, a.s to ndd increased fertility to it; and if a rivulet mean¬ 
ders through that valley, and such is generally the fact, patches made up 

of 
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of (ig^irfltecJ particliiB of the same, n il! here aud tiiere be found, and tUk 
it ia wiiicb tlie naiiFcfoHiLlies pick out and work into lime. Wliorp tlie grey 
coloured, large, roUed, and angular masses occur, tliepeitis iliat a bonisione 
and jasper is to lie found, thougli not l»lh together iu tiie anmo spot. Tlic 
introduction of silica is of course tie cause of Uie vlioleness, aud indura¬ 
tion of tUose mnsacs, which easily effervesce, but emUess gtodutious oni 
to lie seen Iwtweeu these, and the two other minerals just named. If in¬ 
durated clay, and SEmi-fortned jasper are tlie derivations, the colour of 
tliese will, for the most part, be deep yellow; if green earth is the consli- 
tuent of Ji nojgbbonritig amygdaloid, the spcciiuens will oiler two colours, 
green and yellow, or yellow freckled witli green. The hornstone varies 
mucli, from deep chocolnto to straw yellow-, from AosJi coloured to nearly 
white. The lies h robured hornstone, or chert, and the specimens shea ing 
the lime-stone passing into this flesh coloured liornslone, or chert, found 
at about eeven miles westward of S4gttr, resemble exactly the 

’ same substances brought from the lias of the JittiUth district, or eastward 
of Stgari and this, UjgeUier with dm yellow fragmenb of lime-stone, of a 
tooth-like form, and somewhat dendritic asjioct, also found at os 

well as elsewhere, is the bet that has much tended to uicreaae tlie idea 
tiiat the Unie-stone of tlie trap of iidgar, uud districts adjacent, is the 
lower lias half calcined, and disguised by the trap. 


Some specimens of lhai which 1 have caUed the characteristic lime¬ 
stone will not effervesce at nil, whilst odiers do so, but very weakly; Itut 
litUl oflener the acids take effect wiili sufficient briskness. Often the 
stratum of lime-stone Is broader dian the trap, which reposes upon it. and 
upon the mounds, and swells of lime-stone at the foot ot the hills, occn- 
aionally will be found, a spot solely occupied by imivimerablc .wnall frag¬ 
ments of spat hose matter. These fn^ments arc ot a striated and radiat¬ 
ed structure, and appear as if they had been purposely broken by the 

hand, 
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hand, and dastercd together to the exclusion of any other matter ; how¬ 
ever, it must be added, that flomc specimens of this species of spath are 
seldom wanting wherever the lune-stoiie rises to day, indeed the ct>’S- 
talizcd matter of this formation, when not iml>eddcd in other substances, 
seems mostly to present itself with eiUior a llbrous, striated, or radiated 
structure, and it is in its nature not pure and translncont. 

A cnlcivreous cement in these trap vallies, and near a streamlet, is of¬ 
ten found forming trap tulV, tliat is, found uniting small pisi^/orm speci- 
metis of all tlie rocks, incident to this tract, into a mass, or bed of some- 
timos considerable induration, the surface of wliich will attract the eye 
by its rusty iron brown aspect, and its sterility. 

It remains for me to describe the sand-stone underlying the trap, and 
so very often rising uji ihrotigh It, in the shape of hills, and swells. It is 
in no instance, that I have seen, inierstratified wiUi any other rock. Red 
marl, or clay, is sometimes to l>e seen alternating with it, iu thin streaks, 
resembling die same rock under the lias of llutta, kc; Goils of clay, or 
lithomargc, may frequently be foimd imbedded ^ and as to its colors what 
elsewhere has been aid of the same rocks in this regard occurs here, 
namely, Uiey vary from a <lark cliesniil or chocolate, tlirough reil, reddish 
and salmon colourod, to nearly white and white. Massive kinds often 
shew two colors,—seldom more than two, and these two colors are a grey 
ish white, and a deep chocolate, or it is a deep chocolate speckled with 
white spots. The slaty varieties, ou the otlier hand, are exhibited cloudr 
ed, streaked iransverae to the structure, zoned, green, brown, ted, ochre 
yellow,'otange yellow, &c. Jstc., are, in fact, seldom cxlubitcd, otherwise 
than witli oaoch diversity of shade and color, except perhaps a green va¬ 
riety. These slaty kinds are extremely miciiceous, and the colors in llie 
streaked varieUea above alluded to, change at the line of cleavage ; and 

B lastly 
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lastly, die eye never pereeivea any incilnattoji wnrth mentioning, or va¬ 
riation from the horizotital position, eidter where viewed in tho whole 
alluding to dietr ffenera) air and look, or when viewed in any part as re> 
gards the coosdment, aaguiar and tabular masses of these sand-stone 
rocks. All tills leads to the decision, that tlie rock in i^uestion is die new 
red sand-stotic, and the lower division of that formation as defined by 
AfsccvLLOCK, otherwise the principal compact rock is by no means so 
tender as to be unfit for economical purposes. On the contrary, it is a liard, 
glassy, splintery substance, evidently composed of fine grajos of sand held 
together by a solution of silica, and assuredly not a free working stone, 
though it ts stjuarredwitil Some difficulty, and failure, into appropriate mass¬ 
es, and every where used as tlie common building materiu]. Varieties of less 
rref]uent occurrence, and difiertDg little from the principal rock, except in 
being somewhat softer, arc hewn for the architectural purposes of the 
smaJl temples of worship, aud chlsseUed to produce alto relievo repineu- 

tatious of the various Deities, 8ic. 

• * 

The trap mantles round at the leet of all tltese sond-stone hills, and 
renders them isolated as far as regards tJie surface of the laud. The an¬ 
gular masses composing the hills, difi'er much tn measuremeat, whilst they ■ 
are set togetlier very closely in a horbtontal position; or if any remarkahle 
interval exists between the mosses, wJiere the vertical separation occurs, it 
U generally empty, no clay, no debris, nothing will bo found. The massive 
bi-eotoured blocks are not confined to any particular spots, they are casual 
every where ; and the same is to be said of tlie slaty species, for a nest 
of this latter will now and then be seen wttb an immense ma.ss of the 
common characteristic massive kind resting upon it; though at 
f'Stttgerk, Gartipur, and NarsuiAgher, there would appear to be a 

continued stratum, occupying a place In the whole Une of the lull, at 
eadiof these places. Often at )hc ends of the hills, there is a biufi' 

ragged 
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ragged perpcndieubr csoarpmeitt, and of course the rock is exposed from 
tlie bas« to ibe summit. Oftener there is a very easy slope, both at the 
ends and along the sides from the edge of the tmp, that is tlie base of 
the hill, to within twenty or thirty feet of the top;—from this the rock 
eotitinues upwards precipitous and rugged, and the crest is goined only 
after dilBculty and search for particular points. The matter that gives 
the slopes described, is merely and e.'tclusively the debris of the parent 
rotrk ; and tlie vegetation, which clothes the surface, springs xip be¬ 
tween the fragments, time and the elements having worn od' matter from 
those fragtiients, and so generated some tiling of a soil beneatJi theiii. 

i might have mentioned before that the principal quartzosc sand¬ 
stone, that wfaicli I have described, when lirst fractured, and brought from 
the qimrr^', is of a beautiful sky blue, which soon by exposure turns to 
such as the specimens shew it, a salmon isolor or flesh color, or siigilt mo- 
dilicatioiis of these. The slates of Satgtrh, If they split off less than two 
inches and a half thick, are loo friable and are thrown aside as waste. 
Some of tlie quarries are already abandoned, and the whole appear to have 
been commenced about half way up the hill, on the crest of the more slop¬ 
ing part, at the eastern end, and thence along Imth sides to some distance. 

A slow fire of stout sticks of green-wood, is placed on the inner side of 
the table worked, which at length cracks it down about a foot, and as a 
ivhole, it is then tapped into parts of the required length aiul breadth for 
paving, eves of houses, It is the slates of that answer for 

roofing, these arc generally something better than half an inch thick, and 
they are flexible, that is to say, the effects of the sun warp tliem, so much 
so, that if put on with a cement, they crack and break. Finally I may . 
add, that a thin eovoring of refuse and stouey stuff, crowns the stiminil, 
resting upon table-shaped pieces, which repose on tnrger cubic masses, 
aud thus far dowTiwards the aspect of the whole is bare, ragged, and oiilier 

perpendicular. 
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perpendicular, or overhanging at the aides andends of the hill. To the cubic 
inaasea succeed a stmtum of slate, after which again the uiossivc in large 
blocks; hotli tlieae covered by the debris, which 1 Imvc apoken of, as form¬ 
ing an easy &lo[)e to the aides and ends of the hills, easy ns to the length, 
but of troublesoDie ascent, he(‘ause of the looseness of the component ma¬ 
terial. 8ach is the hill of 4S’«it^er4, surrounded on all sides by the trap, 
and such too is tlie predicament of every sand-stone hill, throughout litis 
trap foraiution, with exceptiou to a continuous stratum of slate, which of 
course is comparatively of infrequent occurrence, though small nests, or 
patches of it will always be found in almost every sand-stone hill exhi- 
hited Uirough the trap. 

A conglomerate or breccia, having an argillo calcareous paste, colour¬ 
ed red by the oxide of iron, and enveloping angular pieces of various sixes 
of the proximate rock, wrill often be found at dte feet of these isolated 
sand-stone hills if a streamlet winds its counie near; or there will be at 
such potuts, pudding-stones, aiii] breccias, varying in color and aspect 
from tins described, and occasionally too in liaving an nrgtllo siliceous 
instead of a calcareous paste; hut neither these nor that just described, 
are of any geological importance whatever, and the same may be said of 
the trap tuft. 

Whether a well he sunk tu the trap, or the sand-stone, tlic water is 
always found at a very easy distance. It may often be come iipfjn, even ilur- 
ing the dry season, within Utree feet of the surface in the vtiUies; scime- 
times it will be so low as twenty-five feet, whilst Ure medinm is about 
twelve, and from that to liftecii. It is the toad-stone that limits tlm depth 
if the well be excavated in the trap;-^lhc sand-stone is of itself sufficient¬ 
ly eonsolated and reienitve if the shaft baa been sunk in it. If the tjdge 
of a hill or swell is pierced, of course the vertical height of such swell or 

hill 
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Mil must be added M the measurement Just given, for instance tlic well 
ontlio edge of the hill at the mint of SAgar. 

Tlie surface of the slope, where this well was opened, was thickly 
strewed with* large black M-ackeii boulders, and Urese continued for some 
little depth below the surface, enveloped in a dark reddish rusty ferruginous 
wackc clay, sucuieeded by a bed, ten or twelve feet thick, of large angular 
pieces of a deep chocolate coloured has^altic homstone, under tied by a bed 
of yellow clay, wtiich yellow clay or lithomarge formed indeed, a sort of 
coating or lacing to the superincumbent honistone. To tliese followed a 
stratum of limestone, aimilur to that of the cantonment wells of Sdgar 
resting upon the softer amygdaloids, whicli I have numbered ; In tliese 
aiuygdaloids the water presented itself at a distance of forty-seven feet 
from the surface. 


The following are the strata'met with, in a well in the cantonment of 
S&gar on a swell of trap. . 

T. In. 

liubhish and soil, ...... I..;' t ft 

Indurated wacken in angular pieces of uniform arrungeraeut, 10 « 
Wocke changed by calcination into a species of pajtzalana, 1 0 

A tliin black streak (rather remarkable)a vegetable deposit, \ 
changed by calcination, so as to disintegrate and fall to pieces > 0 
in water, . .... , . .... .... J 


A white, hard, earthy [iiaestoneisomctimesofiervescing weak¬ 
ly W’ith acids, sometimes not at all t small yellow specks of cal¬ 
careous spai are seen iu it, and occasionally a concretion of a 
purplish grey colour occurs, vlolonUy aflected by dilute muriatic 
acid, ...... ...... .... 


m 


0 
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siind-iitonc hills of various forms and aspecis, aud among these the reniark- 
able sand-stone lull of Teomdtt, with its summit preaeatiag the appear¬ 
ance of a hill tort wall, with its builtlings within. The route by Tcotuh 
from Jiatj’Ai'r to Ifilm is often taken for wheel carriages, to avoid the 
pass of Otirjijfur. TliJs pass, tlie siinunil of which is about three miles 
from Gurspur, oiours in conse<|ueiice of the. rotid descending the southern 
side of the chain, the crest of which it had hitherto occupied in an east 
and tvest direction. The chain too here becomes forked, one limb stretch¬ 
ing snitdi west in a slratglit line, tliough not with perfect continuity of 
existence, to near jtaisen, the other proceeding directly u'est to the lictuia. 
In Um angle thus formed the road descends diagonally, and is extreme¬ 
ly rough. It is covered, from the highest part to the lowest, with large 
globular and angular musses of compact and amygdaloidai indurated 
wackeu, of a black colour, whilst the enveloping clays, in some parts 
of the line of descent, appear yellow, in others a dirty reddish brown; and 
there likewise occur at leaat two strata of the characteristic hard white 
lime-stone, the one ratiler above tlie centre, the other near the bottom. 
At the botloiii or buse of the hill there are collected iunumerdble masses 
of tlie same black boulders as belong to the lull, intermixed with pieces of 
black hom-stonc shewing veins of white quartz \ also kuohs of indurated 
clay, or Homi-fomieii jasper of a yellow color, or yellow and green two 
colors; botryoidal and in uminillnted lumps of a yellow hom-like vhulcedouy 
decaying, and variegated by the green earth contained; geodes of a pseudo 
amethystine quartz, often filled completely with confused crystallizations 
of the same, intermixed with halls of either a yellow, or pure and trans¬ 
parent calc spar; thin tables of quartz; small llaltencd pieces of common 
chalcedony;—^thin tables of quartz, white and opai]ue alternating in lay¬ 
ers wilti chalcedony greenish grey and translncent, and coated ex ter- 
aaliy, on the flattcnetl sides with crystals of quartz small and brilliant, 
aud other similar siliceous and calcareous mutlcr, (the latter not separate 
* and 


THE SAGAR DISTRICT. 


tUl 

and alone,) aucb iks once probably wa9 more Intimately connected with 
the amygdatoids. nnd wliich now for ages have In the main resisted the 
force of time and exposure. The moment you are clear of this fallen mat- 
ter at the foot of the pass, you step on the sand^stone, which is exposed 
tO'day in tlic W'hole axillary part, Uic hounding trap ranges resting upon 
it. It is uneven, much covered with fragments; swells and hillocks ap¬ 
pear upon ft, nnd amongst these that on which is placed tfie village of 
Garspur^ higher than die rest somewhat, but not so high as the contigu¬ 
ous trap. It is situated about a mile and a half from the foot of the pass, 
and it possesses some little length, or at its foot the road rnns about half a 
mile, in a W. S, W. direction. After leaving the red ground, and coming 
on the black soil again, the sand-stone still continues to attract occasional 
attention, protudiiig up through the trap, until you have passed tljc dis¬ 
tance of four miles. From this point, for tvrenty miles, there is a general in¬ 
clination of the trap land to the Betwa, the hills being farther, nnd farther 
removed from the view, as yon advance in the large open cultivated plain, 
at the W, S, W, extremity of which stands Jihiha on the east hank of the 
liehca. Here the sand-stone occurs aa a large plat of some hundred yards 
diameter, generally even with the trap ; but in the central part, it sudden¬ 
ly rises up, and forms a curiotis clump alionl one hundred and twenty feet 
high and flat at the top, where there is just sufficicot area for a Mos- 
iim tomb, ami another small building or two. remarkable in the distance 
from their white appearance. If Bhilsa be taken as a point, and a radius 
of six miles swept about the west bank of the J7e/teo, it would every where 
pass over sand-stone hills ; they are mucli clustered thereabouts. Khana- 
ktrah where is seen a very anciently sculptured rock is situated amongst 
them. The town of Bftiha is placed on the east bank of ibc Betwttt 
between it and the solitary sand-stone rise alluded to. In a N. W. tlirec- 
tion a bed of iron clay slopes off this rise, so that the Bttica and iho 
Bkeh, which joins the Bttaa a little northward, cuts through it, and the 
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angle, formed by the junction of the rivers, is occupied by it; but, after ' 
having gained the vest bank of the B/teis, it is soon lost, The road 
now continues on the trap, the hi!b for six miles t>eing solely of sand- 
atone; more west tlmn this it is merely a trap plain on which oc> 
curs Jir«wA'era, twelve miles from Bhilsct. Beyond Kamkw, the route 
being now to the northwartl of west, the plain stilt continnes for five 
miles, and then you ascend and cross a range of glohnlnr trap hills, dis¬ 
tant from Barsia ten miles, with nothing temmkabie in the interval, 

Barsia is on a large mound of amygdaloidal iron clay, sterile and bare 
in some jiarts, apparently highly productive in others; in the immediate 
vicinity of tlie town itb gravelly and red tu aspect- Four miles in ad¬ 
vance, or at Rdna^cr&i, this clay again presents itself, rises even to the 
rank of an ore, and is as such worked, and the produce sold sufficient for 
the purposes of the bazar of Barsin, immediately around Daaaora 
the saiid-stone bills shoot up. Kalnktinf, sixteen miles from 
is on the trap ; the Sumgrn, a stnall stream, winds about the village, wash- V 
ing out its way tlirough large blocks of wacken and basalt. The fort is 
built of egg-shaped masses of the Intter, truncated at one end, which end 
is set outwards, something like the flint with chalk to be seen in some of 
the aucictil. hou.ses of Humps hire, such as Chaw ton-house and Farleigh 
W allop, lliough Uie stones here used are four times as large os a com¬ 
mon flint. Between Knittfcera, and NarrinAgtrh (a march of fourteen 
miles) yon pass the I’artctt and And, only worthy of notice as shew¬ 
ing in their bads the trap and basalt covered with a whitish coating, nnd 
cracked in to various prisnmtic shapes. The sand-stone range at xVar 5 tnA- 
gerh runs directly N. and S. heyoud the reach of sight. The village is 
situated in the deepest part of a circular hollow formed by the partial 
winding of the hills, and the trap has there found in» way, though a base¬ 
ment of snnd-stone completely occupies the narrow throat or entraiwe 
over which the read leads, into tbe hollow. The trap is composed of bnlb 
' decomposing 
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decomposiDg of tUe cooccDlric lomcUar kind, and the water in a well, 
where lliU trap wia identified, was fifteen feet from the surface in the 
month of June. Rising out of this hollow you go up a very long and Bteep 
ascent of sand-stone, and when the crest of the hill is gained, there la but 
a trifling comparative descent on the west aid© to reach the trap, rii© 
space between this and Bhopalptir has nothing of interest, the country la 
inore undnluting, and more open, hills and hillocks are leas seen. The 
Kassa and Duda rivers, occurring before you reach Sheika, differ no¬ 
thing from the /Wo and PirbiuU neither does Uie Na^as in advattce 
at nJtopatjmr. It is fifteen miles from MafiiuAgtrh to Bheinut, ond ten 
more brings you to Bhopa/pur on the banks of the iVneoj, and to an e^^* 
tensive bed of basalt (the Rowley Rag,) not rising above tho surface; thirty- 
six miles beyond this point in the direclion of Poiow anti Kofu, 1- o, at 
Bhaita the trap formation ceases. It is seventy-two miles from Sdgar to 
Bhiha, aud eighty-two from Bhiha to B/iopatpHr^ In the first part the 
vailies and low lands are generally pretty well cleared and cultivated t-* 
in the latter they are wild and their fertility neglected, they are overgrown 
with brash-wood andjungle, and cultivation, at least along the line of 
inarch, is only seen in small patches about the villages, just sufficient for 
liie support of the inhabitants. 

Departing from Bhitm and taking the rente to IlasanAbM, the 
sand-stone hill of Raisen is met with at the distance of fifteen miles. It 
is in shape Ukc that of mtgtrk, but the highest point is the east end, 
and the fort is perch^ upon it facing that quarter. It is very eofispicn- 
ous for manv miles around, and said to have been built by the celebrated 
King of Apodhpit os a place of refuge from the temporary anger of his 
brother, and iJiat Uie hill arose at his desire, but whoUior with the aid of 
an igneous or aquqoiis power the uphenviog was accomplished is of course 
the question her© requisite. fiwwAortho uoit stage, as its name imports, 
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is tlic entrance to a dense forest of Untbor trees, crowning tJie sumnoita, 
nnct sides of a very long winding sand-stone range, upon wtiicEi the 
road pusses through CAikloit, Kvliagerhi, and Akalpur, or n distance 
of twenty-four miles, and in a westerly direction, and then turns south or 
down the slope of the hills twenty miles, through N&Sir Ganj and 
CltQuka to the alluvium of the Nermads^ The road descending is ex¬ 
tremely rugged, and occasionally slippery from the size and position of 
the stubs, it is iu fiict nothing more than a water courser It is sixty- 
cigbt miles from Mhilsa to Hasan&lfdd, The edge of tlic oltuviuni 
is three miles from the Setnmta, The saud-stonc peeps to day at 
ilasaHdbdd, and is seen no more. Fifteen miles over the black basaltic 
mould or alluvium brings yon to PairwHiit where commence primordial 
rocks, ending In the granite of SimpoHit Sftahpm', and Seitiii* 

I ought to have stated, tlmt the trap range hrauehitig olF at Garsputf 
approaches very neat to Raisin^ and at lianchor forms the eastern 
boundary of the small valley there; and then after bending about, in a 
southerly direction, and skirting the sandstone, it proceeds eastw'urds by 
the source of ihe Desaou^ Sirmao, forms, in fact, the southern 
boundary of the trap forntation as described. 

Northwest of Sagatf or in the direction of Seroi^, und north, or in 
Uic diiectioa of J/o/toss, still the country is precisely the same, except 
tu the latter case, the sand-stone hills predominate. Eastward of Sugar 
the trap is at Sanoit'da ,—'SO is it at Shakpurt or a ^inarch beyond, fmd 
<»ase5 only near the nameless rivulet between that place and Paihanak* 

North-east 


* Itciwwn Arif ter Dnd the Bhwa there !« coat. The 7b«i Xadi ahoulit be fthlloired le 
»ti Murce, or until it ji ehewn ligtn wheaR it dw «wl roimd in iU bed. 
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Nortii-eust «r the sand-stoDc oAea appeats, but outy as ewclU 

rising little above the general level. The trap prevaila until you have 
passed Santcit, tlirec miles and a half, tbera it censes entirely, distant 
from Sag^ar forty-five mites. From t^sntra east to iSdtjnira and FattcAam* 
nagar in tlie ii<is, it is not nmre than nine or ten miles, and these places 
are about the same distance from Hiraptirt due north of them. A section 
made from Jlintpur to cidler of these places, and from them to Saatoa, 
would be highly interesting, ami most probably establish clearly the 
relations of the granite, conglomerate, nevr rerl with its overlaying trap, 
and die lower lias. 

Where the trap ceases, it does so abruptly. It possesses a vertical: 
thickness of about sixty feet, and it has been cut down to make the slope 
easy for the road. At the foot of this'sbort pass, which is still very steep, 
is die sand-stone supporting the trap t and this sand-stone is not now a 
hard, glassy, dilfIctiUly frangible, splintery substance ; it is become a fine 
grained, white, saccharine mineral, witli a fiat even fracture, colontcd e&> 
ternally a light red; and with the exception of one fall, about half a mile 
after leaving the trap land, it presents a very even surface, its blocks be¬ 
ing freed of dibrls forming a pavement base for tlic road, a distance of 
four miles; the sides of the road tncanwhile, shewing much overlying loose 
matter with long grass intermixed, and occasionally trees, as you advance, 
approaching more and more to something of a timl>er size. Only one 
Email hamlet presents itself distant from the road side on the right hand, 
perhaps a mile. At the expiration of this wild fiat, three hills arc crossed 
in succession, composed of the sand-stone masses, rather sparingly and 
loosely set together in much red clay, and quartxosc matter, and covered 
very densely with jungle and forest wood. These hills are of no great' 
height, but being separated one from the otlier by ravines or water-courses, 
they are short, steep, and troublesome at the points of separation. From 
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the verge of rhestmimit of tlte last hill, which summit is more than a 
mile in breaUlb, you look tlown, over an intervening conglomerate range, 
into the valley of Mirapttr and on dese.emling from the summiw within 
one handled yards from the base, speaking aa to the line of road or slope, 
not to tlie vertical height, you see the new red. sancl-stone reposing, in a 
horizontal position, on a stratum of hrownish black ferruginous clay, and 
earthy iron ore of the same colour—Was not the sand-stone to be seen 
actually reposing on tlie stratum just mentioned, still that a change hud 
taken place no one could fail to observe; for the ground, from being 
bright brick red, suddenly changes to a brownish black, with a harsh 
gritty gravelly tread, as if you were in the neighbourhood of some great 
foundcryt and so it coatitiues to the base of tlie bill, and onwards along 
ihe low ground as far ns the conglomerate hills. These conglomerate bills 
surround the whole valley of Hirapvr, and arc heaped up inaniediately 
on tlie granite Irom whence they are derived, or else tliey rest on horn- 
stone petrosilex. The individual hill at the south-west point, or the 
point at which tlie road enters the valley, is not more than two hundred 
yanls removed from the base of the sand-stone hill, only separated by 
a small holloa* or curviture, strewed over with lumps of iron ore and piecte 
of quartz and felspar, &c., but not a fragment of the new r«i. The com¬ 
ponent matter of this conglomerate hill, as m'cU as all the rest around the 
valley, is a sombre, dark red coloured clay, enveloping variously formed 
large masses, the coiigloniemte, or Breccia proper, made op of angular 
pieces of white felspar, and occasionally grey pseudo limpid quartz, sel¬ 
dom less than an inch in size, agglutinated by u highly indurated cement 
of ilic same sombre ferrugiuous clay just noticed ; or the paste is still hard¬ 
er, coniujon quartz discoloured by the oxide of iron. From tlie conglomerate 
boundaries to the centre of the valley, the granite every where is open to¬ 
day and laid bare; it rises also in ibe centre, sinking towards the bound¬ 
ing hills, and iron ore is strewed about all over those hills, and at their 
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fcfit, even on tlic granite. The form of tlve Htfapvr valley is oval; its 
longest diameter is from west to east, nml it is in that direction about a 
mile; from south to north it is not more than a quarter of that distance. 
Aliont the centre, or perhaps a little to the westward of it, is a lar^ pond, 
ott the north hank of which is the village, and near it, or on the east side, 
a small square Gerhi or Fortkt. On two mounds of granite near the 
Gerhi, also on a swell of the same on the south edge of the pond, no 
where else, masses of gneiss, some half do 2 en in number, are sticking np, 
which, from tlieir slab form and slight inclination, oddly and much roseiu- 
ble old tomb-stones in a clmrch-yard. Hoth the gneiss and the granite'If 
they have any inclination dip to tlic S. W., but of the conglomerate, it 
being a heap of clay and lai^ stones, nothing very satisfoctory can be 
said ; here and tlicrc, amongst the rounded and angular musses, one or 
two latter than the rest, would seem to stand up, conforming in position 
to the gneiss, witli their broader sides something sloping to the same 
quarter as the granite, and the gneiss, viz, to the S. W, This sketch 
brings tlie trap and sand-stone to their N. Eastern limits. 

At HirapHr is seen tlto granite, capped by heaps of ferruginous con¬ 
glomerate, which conglomerate iscontioctod with a stratum of iron ore, on 
which the new red sand-stone is seen to repose:—.All this within the space 
of a feu' hundred ycartls. The new red sand-stone, from Uiis point, conti¬ 
nues, in the direction of ■Sdgm'bare, ami exposed, freed from any overlying 
rock, a distance of six miles, or to where it is met by the trap, when for 
forty-five miles the two together progressively increase in height, tmlil at 
Sdi^nr they have attained their greatest elevation, or are at least one thou¬ 
sand feet, higher than the spot, where the just noticed ceuncction com¬ 
menced. If a line be prolonged from fJintpitr through lihihn to //n- 
joadAdd, or that quarter of the compass towaids which the primordial 
rocks at H'mipur would scern to dip, such line will have in it almost all 
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tlic priiicipal points, where ihe sand-stone protrusions are enltUed to tiie 
r qntt of hills, aocl where they are more elongated indiTidnally, and more 
clustered together; for instance, and Jlfo/toira, OAay/dra, and 

Sdt^erAj — Bapjfle, lidtgerk,—GrAspvr and Bkilsa^ —The eastern edge of 
the sketch, as stated in the coinmencemont of this notice, Is where tljo thin 
corering of the lower lias lies on tlie upper portion of the new red rock 
series, viz. clays, marls and calcareo arenaccons satid-slones, tender and 
often variegated, and it is desirable to note in particular that such is the 
case. At the descent to TVadHA'AiVo, or at the S. E, comer of the trap, 
it is a sand'Stone rock ; but the connection of this rock, with the subjacent 
matter along the south boundary, is concealed by the basaltic nltuviiiiQ of 
the iVcriNadd interposing. The western limits join the trap of Maitea, and 
ihcrofore itneed only be added, that I bring the sand-stone os far west as 
Narsinkgirh, Along the north side probably ihcro is sand-stone the whole 
length, it certainly does reach up MaUonn, and forms the bounding 
rock thence to Htr^pttr ,* and iron ore occurs at many points in that tine 
similar to w'hat it Is at that particnlar spot. 

To conclude: — The rock about Sehore and Bhopal is, upon good au¬ 
thority, considered as similar to that of SAgari although there was infor¬ 
mation given, that rock salt was there produced, and of course the mind 
conceives Gtfpsum, &t‘. as equally existing, or in a word, that the superior 
portion of the rod marl formation was to be found west of the somewhat 
diagonal line pointed oat; but the accuracy of this last report is at pre¬ 
sent to bo doubted, more partiefilarly, as Gppsum, is only known in the,i5'd- 
gar bazar as a production of MAjpuiAna, and the salt chieRy used is that 
of the Sambker lake, annually brought along these latitude, and sold by 
the /fijyoruas far east as Serguja. However be this fact, tt is, with 
the exception now noticed, that I wish to offer the saud-stone of the dis¬ 
tricts described, from a general personal acquaintance with the whole, as 

remarkable 


THE SAGAR DISTRICT. 


77 


remarkable for the csleat of range it possesses, for the anique ab¬ 
stracted nature of ihc thing iiaelf, aad mode of occurrence It is eTer the 
something at every point of view, void of clays and marls, or any other in- 
teietratification, it is the same identical mineral, protruding itself through 
the trap, (where tlie trap overlies.) in large angular masses set together 
horizon tally without cementa substance of apparent simplicity of com¬ 
position, fine grained, hard, vitrified and brittle where it b localized in 
the midst of the trap of supposed igneous origin, and a free stone of flat 
even fracture beyond those localities. Highly micaceous and variegated 
sand-stone slates occur in it in nests, or as continuous strata. The mas¬ 
sive rock is itself also often bi-coloured, rarely many coloured. It might 
be explained and named as the nuddlo division of Its formation, but it is 
not seen to rest on a conglomerate of its own, on the contrary, it is itself 
seen, at Uirapur, to rest immediately on a conglomerate incident to the 
granite rock there occurring. 

The lime-stone of the trap is a hard white earthy substance, envelop¬ 
ing a few small particles of a yellow calcareous spar. It occurs constantly 
as a component part of the hills and swells,—not of the lower grounds, 
unless as detritus, in small particles washed down from the hills, when it 
intermiogles with the black mould, and then that soil becomes, from the 
intermixture, remarkable for its fertility. It deserves attenlion particu¬ 
larly for the semi-calcination, and sometimes more, which it would seem 
to have undergone, and generally for its defiance of classification, and for 
the jumble, and apparent dislodgcment from original position, whicb it 
now exhibits heaped up in the trap:—And, if with these considerations, it 
be reflected that there is no oolite, no chalk, notUiag in a word posterior to 
bas, the bopo may be indulged, that the chert and calcareous dendritic 
fragments, occasionally found will, together with otlieriobe substantiated 
facts, eventually establish it as a continuous portion of the neighbouring 
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Etas, (Uai^isetl. and displaced when ihe trap was erupted, or by tltat ex¬ 
plosive power aitd pEutonic heat, which gEaxed and hardened the sand¬ 
stone rock,* 

As to Uie trap it is Ejore a very extensive deposit, though still but 
part of a whole. All its rocks are basait, or matter of near alEiance witli 
it, and eomposed principally of hornhlendc and felspar in an eartJty stat<‘. 
It is altogetlier an earthy deposit; varieties of green-stone, or basalt, or 
any rocks of a distinct crystalline texture are wholly wanting, and Eiy 
such deficiency so many others of the tmppean list are ffl|uaHy, it would 
seem, not to be found; and the idea obtrudes, whether the circumstance 
of a simple mineral, like this sand-stone described, bdug the including 
rock, or basin, has not debarred complexity, and presened to the trap 
.singEetiess of feature and texture, atid luaimer of being. The color of the 
liarder basalt is either greyish black, or jet, and that of the softest kindred 
clay mottled greenish grey ; and all other varieties, as to induration or 
complexition. vary between these extremes. In the hills, the indurated 
masses have mostly their angles rounded, and appear heaped up together 
with a vBfiahle proportion of wacke clay, added to w hich, there will he seen 
frequently, a patch or llme-stoiic stratum, occurring nearest the base. 
The base of the hills is invariably broader than the summit, and, ii'tbe 
sides of a hill are snuootU and oven, balled trap or basalt, often a concen¬ 
tric lamellar variety, will be the priucipal component matter, decomposing 
and decomposed into a predominating workable clay, still shewing tiie 
parallel coaverifing layers. Tiie smaller valiies appear much scooited, or 

concave. 


• Ttie fim Dotlrinj of «lie vf the llnw-tioDe b dirt W Captain FBAKCtiw, and iJie 

idea of the oolilet end chnlk ii given needy in lui own word*— but I am far hiuwlltig 
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concav6i fttid underneath their black looking soil lies wackeii or basait, 
in form and siKe, about a cubie*foot» dlsii gored, and often arranged in an 
uniform manner. The globular wucken ami basalt partially supersede 
this arrangement in the low grounds, but neither basalt, nor woeken, wltli 
stepdike uni fortuity, will ever be found forming a hill. Some one or other 
of Uic amygdaloids, particularly the toad-stone, succeed the soil, and com¬ 
pact trap rock in the vallies, and they are often observed w’jjurrisig at the 
'feet of the hills; but these latter, it should be remarked, ore often merely 
this globular trap, distinctly thrown up on a sand-stone basemeitt, or dat. 
^arsinhgerk remarkably shea's the trap every where surrounded by 
saiid-stone, and the take of on a larger scale, is a distinct bnsiii of 

satid-sionc with an inner coating of trap. Altogether it may familiarly be 
depicted as a dark superficies speckled with spots of red ; the bird's-eye 
view ulso presents the thing as a net work scene, the interstjees being 
foniicd by the nuineroiis iiltls, and low chaius of lulls, winding about. I4o 
sudden brush of the ocean could have left such rGiaaius as are here soeii, 
and, unless the occurrence of siilbite* be decisive, there arc no facts to 
plead for the aqueous origin of the trap, except the all-pervading character 
of its occurrence, and its possessing an axis or general line of bearing; but 
neilticr of these, indeed, plead exclusively for it; whilst, on the other hand, 
common observation here fortubly incline the mind to recognize an oppo¬ 
site lheor)% and imagine tlic action of a globe of compression, or rather of 
a com matt mine: — Tlte effort is made, and the entonnoir ibrmed by the 
more verticle rays sending upwards the stuff, and strewing it in heaps all 
about; whilst ^ose rays, that are more inclined, will either compress, ami 
shake, or split, and penetrate according to Uic various natures of the 

materials 


* It tuw bwii Mid thAt tile oecunvnet of tiilblte h docuiro of tlie eijiiooiu origiii. wliidi h die 
mioa wK/ 1 mottfiini otUbite beiitg found. 
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jnateriaU of which the fiidea are compoacil; applied to the trap, it will thii» 
he an overlying rock, whether it be, as it i^seen here, only on the surface, 
or whether it occurs, as it so often does elsewhere, and here too perhaps be¬ 
low the surface, interstratlfieci, entangled, and in what not poailion in other 
rocks. The works of after ages, by means of cither agent,—tlie ocean, 
for instance, acting tlirough those ages, might have exeiciscd denudation, 
and disturbance, nulil only a portion of a more hort^onlai ray is occasion*' 
ally to be seen, indicating an explosion somewhere, either proximate, or 
remote from the spot:—■& stratum,—a dyke or a vein occurs of no obvious 
connection. If the simile of a mine be at ail admissible, it may be carried 
on and said, that compared with the solid contents of tlie globe, the product 
here seems to have been from a line of Foagasses continualiy working re¬ 
sults through a long course of time; the ruin ties about, a small portion 
of wJiich is a half calcined lime-stone, can it once have been tlte iias ? 
and the chert of Sapgle, and the small fragments occasionally found of a 
yellow dendritic lime-stone, the only aids at present in corroborating the 
idea? and the ctays, the yellow and the deep chocolate, and the marly 
ochres, arc they the more unchanged matter, and the latcrite on iron 
ore distigured and impoverished ? The cellular, or honey-comb lava- 
like variety of trap occasionally is met amidst the abundance of other 
kinds{ whilst the sand-stone rock is, as a remaiiis, shook and split 
and Titrified, but not displaced or inclined:—^The fluid matter seems 
to have shrunk and sunk, and thus, in a great measure, arises the 
phenomena of tlie trap la the low grounds, and the disrobed naked 
apfiearauco of the sand-stone islets, as if their clothing had siipt down. 
But the incumbent waters by their under currents, not by violent agi¬ 
tation, would seem to have rounded the masses, and further confused the 
heaps thrown up, and, after the igneous agency had ceased to act, every 
trace of the sphere of action would be by those waters guickly obiJterated. 
The small hummocks, which occur so often, and more purtkulnrly at tlie 
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ends of Uiii hills joined by a neck to them, are mostly amorphous, and 
then composed of the harder materials ;^ut often they are something 
of a cone or a truncated cone, and their component matter soft. They are 
here of no importance. hoTing been for ages exposed to day they ha^o 

become worn at length into that shape which best resists much further 
demoUtion, and so now remain. 

It» nhnost siiwrUuous to a<U that no fossilo remoins ha« boon 
found by me. 

The follo<fing is » snmmory of the foregoing sketch = The lotitnao 
of is oetopied by n primitive i..nge, end so is the ekirt of tho 

olluviom sooth of the JVenoorfo; in the longitode of will 

a neslern limit, and » granite range, crossing the AT,™.*, at JM- 
„«r. end stretching northerly, for.,» the eastern boundary. Tins basin 
elongated E. andW. formed of primitive rocks, has, in its interval or 
hollow, the sandstone deposit, in some one or other of its forms, eihiblt- 
ed nearly thranghont ;-ohKurely aa when seen throagl. tho trap, or tbnly 

covered with a coating of lias t »' op't'ly ®» t™ 

Unefrom .Wgor to JMpitr. From Fdoyoper, or the weatern Umits to 
,hc central part. Sigar, the trap rocks blacken the sartee. mid nt Sdgar 
they rest on the landstene, which appears not tS have mneh iatermediat. 
between it, and the proximate primitive recks, It is a eoiiUoaatinn, and 
a sort of north eastern band of the rock of the .Mofaf-er CW from Eoroda 
a. a point, and itself coutoins more, pmhaps, than fifty-fonr thooaand 
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In this comniniiication 1 do not pretend to give a correct geological dc- 
ocriptton of tltc irountry through which I have passed. This w^ould be an 
andertakiug of great difficulty and one w hich w'ould require that our ob¬ 
servations should be made on a much more extended A ide, tind with a 
for greater degree of uiiiiuteness than cun: possibly be done by a tm- 
veller, who is merely marddog in a rapid iiiaiiiier from one |>oint to ano¬ 
ther Such renvarks, however, as the following, if they be correct, may 
prove useful in as much as they atford an opportunity of comparing notes 
with the observations of other tnivellcrs, tiud thns we may eventually 
succeed in obtaining a pretty correct knowledge of the minuter Geology 
of India, the general features of which have becu already described by one 
of your members. 
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GEOLOGY OF THE COUNTRY. 03 

Frotu JioT&tla to litrpur^ a town of considerable cxteni, situated 
about twelve inllcs N. VV. of Linawara, mid distant from liariMta about 
seventf-six miles, the country affords little to interest tbe geological 
observer- Proceeding by the direct route via and till we reach 

the last mentioned town, a distance of nearly fifty-six nitles. iu n norther¬ 
ly diroction, wc perceive nothing but a uniform expanse of alluviai soil. 
We now. for the first time, observe rock formations and several gentle ris¬ 
ing gf on ink give to ilie face of the country in the neighbontliood, a wav¬ 
ed oniline, Bafaiinur ia situated on one of these rising gronnUs, and 
the only rock which presents itself is n congioinerate. principally compos¬ 
ed of agates and otlier quartaeae minerals- Some of the agates were of 
cousidumble siae- This rock is not stmtilicd, and appears at the surface 
in the form of large lenticulor masses. It is perfiaps a similar formation 
to the cornelian rocks in the neighbourhood of Harm, but, as 1 hove 
aeen no good description of these. 1 can only state this as a mere con¬ 
jecture. 

Distant from BMmtr ten miles, still in a northerly direction, 
stnnds the small village of Pitmlua, In its neighbourhood ate seen seve¬ 
ral small rounded hills or lising grounds presenting the bare rock at the 
Burlace. On examinnUon I found thnt these were composed of different 
modifications of granite. The first was a very close grained grey granite 
composed of greyish felspar, translucent quarts, and dark colored mica 
with hornblende, oocasionully disseminated through it. TiiLs passed into a 
coarser giauite composed of iurge masses of reddish grey felspar, neatly 
traiispureot quarta, and silver colored mien. Both the mica and quarts oc-. 
casionally appear crystallized, I eoidd not procure a hand specimen in 
which this was distinctly shown. The one in my possession, and whicli 
shall be forwarded to tlie. Society, is8ulliciently charD.ctoriatic in as for as 
regards tho mica. Some of thu masses of quartz in this granite were 

upwards 
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iipwanlsi of n icwt oriuare. ajul mauy of them nearly transparetu. through 
the aubatance of wliicli priawaiic crystaU of schorl were seen to short. 
These rocks irere nut strati 6ed. 

Sirp,ir is situated ten miles N. of J>afuiua. The route for the iirst 
five miies lies over the usual plain of Guzeratz we then cuter a more hilly 
countrj'; tlw hilK however, are very low and tlieir summits are occupied 
by a tablcdand. Mirptr alnnds on on elevated situation, and the low 
hills with which it b ahrroanded, are covered to a groat depth, as may be 
seen by ibe ravines and nuJIah courses, by an alluvial soil similar to that 
of the plains. Owing to this circumstauce 1 had no opportunity of exa¬ 
mining tbe rocks in situ—the stone used in building, and from the quan¬ 
tity of it seen it must have occurred in great abundance in the neighlmur- 
hood, was a very compact quartaose sandstone, or rather a ferruginous 
quoru of a red color, Trom the appearance of tlm fragments it must oc¬ 
cur distinctly stratified. 

We Jmd now left the rich and higWy cultivated plains of Guterat, and 
had crossed the barrier of a hilly and jungly [wrtion of this district, not 
only the face of the country had changed, but tlie appearance and charac¬ 
ter of its inhabitants. Heretofore we had a rich aJluvial soil, cultivated 
by a comparatively speaking civilized, or at least a more peaceable people 
—numerous thickly inhabited towns and villages were seen scattered over 
It— it b waicrifd by numerous tanks, and wells, and rivers, and the coun¬ 
try resembles more tbe richer portions of Bengal than any other port of 
India which I have seen. The sarface of the country passed does certain¬ 
ly not present much to attract the notice of the Geologist; with the assist¬ 
ance of boring instmuicnts, however, much valuable inforoiation would, 
no doubt, be obtained, and an interesting comparison might be drawn 
lietweea the alluvial formation of this district—tbat of Bengal— the 

X^oadon 
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London clny formation, and other otmilar formotioDO both tn Europe and 
Asia. 

Whatever nughl have l>een the agency, or tlve ouccesaion of agencies, 
concerned in forming the aUnviuiti of (rnserat^ itU abundantly obvious that 
it could not have been gradually fonued by the debris of the rocks in the 
mountftiiious portions of the district washed down by rivers, nullahs, &c. 
From this sourt-e a portion of it might, no doubt, be derived. By its ex¬ 
tent, its depth, the high situation whicli this deposit frequently occupies, 
(as ut Bltpttr, jnst mentioned) we may learn that it must have been the 
result of some more energetic cause. 

The extent of tlie conglomerate formation at Batasinttr, 1 had no op- 
jwrtunity of ascertainiag, nor do I know its relative position with regard 
to other rocks—it probably, however, rests on the granite which underlies 
the alluvium— might nbl these conglomerate? be cotempomucous with the 
lower beds of the ailuvial deposit, modided by some local cause, affording 
a cementing medium to the loose particle, connecting them together and 
tlius forming a nucleus round which others would collect T This is a mere 
conjecture* ^ 

The hills at Pmirfun, were no doubt, formed by the outgoings of the 
ouderlying granite— a granite which appeared to me to belong to n very an¬ 
cient variety—an older variety indeed than any which we shall huve occa¬ 
sion to mention in the sequel of this paper. The crystalline nature of its com¬ 
ponent parts—the transparency of its quarts—the whole appearance of the 
rock, and the situation which it occupied, led me to draw tliis couclusion. 

From litrpur our tnarch lay through a hilly and jungly country to 
a small village called IfetedA, six miles distant, in u N. East direction 
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other conofries. Nothing of ihi^ kind can be trared here, however, nnd 
from the paper of Captain J, Stewart, in tiie BomUay Literary Transac¬ 
tions, the same remark may be made regarriiing tlie boundary of this great 
formation on the route from JJiiroda to MAotc. 

On {caving Dawirt, wo proceeded on tlie usual direction over the 
level plain before tnentioned, till wc reachetl the BW/i/di (t, e. a comruti- 
nity of small villages) of //ur/asa, wliicli is situated eight miles distant 
from the former. We still found the surface of the plain covered with a 
thick soil. In some situation, however, small hills or rising grounds were 
observed which exhibited at their surface the outgoings of the inferior 
strata. These were as before quartz rock and clay slate, tlie latter was 
now much more abundant than formerly. Strata were still highly indin- 
cd and dipping as usual. 


At this place fHiirtilm) there was a great scarcity of water, and the 
GoKitH of the temple of Natiubed/'tt, had sent some workmen to dig a well. 
They had penetrated about thirty feet through the rock in a low situsiion, 
and I had thus an opportunity, the first which had as yet offered itself, 
of examining the strata in tlie plain. I here discovered a distinct and 
separate formation from any which I had seen dnring this march in a 
series of overlying rocks. The first mck which presented itself, ^vas a dis¬ 
tinct sandstone, with a clayey basis, and of a soft friable nature. It 
was a variegated sands lone, with spots of a reddish color dispersed over a 
whitish ground. Below this was another variety of saudstono of a more 
compact nature than the last, and of a whitish grey color~ii was n cal¬ 
careous sandstone, effervescing with acids—the proportion of lime in it 
was. however, very small. These two were arranged in strata which were 
very slightly inclined. 


These 
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Tliere can be no doobt, but that tlicsc rocks belong to a newer class 
than any whicli we haye yet seen—the extent of the formation I had no 
opportunity of ascertaining—it probably occupies, at least, all the lower 
portions of the eleyoted plain on which wc were encamped, the rising 
grountin, as we have seen, being formed of the nearly vertical strata of 
the underlying rocks. Nothing like organic remains could be traced, 
though I examined witli care the diflerent masses which had been thrown 
out by the borere. Through the above rocks a +ein of quartz was seen 
to pass—it gradually narrowed from below upwards till it terminated at 
the surface, where it was about a foot and a half in thickness, the lowest 
portion of it seen, being about two yards broad. The quartz was of a 
pure white color and crystallize texture. It was not stratified, but pre¬ 
sented the appearance of a number of rounded masses closely cemented 
together—the Huttonian might say, that it derived this form from having 
been ejected from below, the W^er»er*<w», perhaps, that it had been a pre¬ 
viously existing rent in the strata which had been filled up from above 
by rounded masses of quartz derived from the neighbouring hills, and 
which are seen strewed over tlie whole surface of the plain. The latter 
is certainly the more probable theory, as the masses of quartz were ce¬ 
mented together by a calcareous cement of obviously a posterior fonna- 
tion to the quartz. 

In which precise class of rocks, the above ought to he Included, ! 
have had no means of ascertaining4 in their nature and structure, how¬ 
ever, they resemble the rocks of the new red sandstone formation of Jor 
flwoK, and 1 should feel induced to consider them as belonging to this 
class. No rocks of a similar nature have occurred to me during u>y 
march, nor do 1 liiink that, in the country passed after leaving this, any 
do exist, for in almost every situation the vertical strata appear at the sur¬ 
face, it is more than probable, however, that the rocks examioed formed 
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a portion of ft considerable formation which occupied the elevated plain 
under consideration, and which might extend in a t.orlherlv ourt southerly 
direciioQ for a considerable distaiK-e. In Captain D^NonRP, eld's map. a 
“ granular conme limestone" formation is iaid down, as running from 
norti. to south the whole extent of his map, and passing iu the neigh. 

lionrliood of the plain in question. I have not seen any Hung of this for¬ 
mation, It IS not improbable, howerer. that the rocks just described, may 
be associated with it. 


From Captain Da vc a a ft eld's map. it will be seen, that the communi¬ 
cation now sent dtders in many respects. In some instances, too. I suspect 
that we have calleil the same rock by different names. Hi» sanastoiies 
and snndstone slates which be describes as skirting the western boundary 
of the great formatfon, may be the same as the rock here described as femi- 
ginons (fuaitzose sartdstone. and his honistone may be tJie stratified qaarta 
so often meiittoiied in this paper. In some situations in MeKar, which I 
have Visited, he has desenbed a.s hornstone the same rock which I here 
call quarte-thc very remarkable ravine which ho mentions, as occurring 
at the bnnd of the I have often seen, and the rock which is 

found there, and which he calls hornstone. is exactly similar to a rock of 
part of the diatrirt, which 1 have classed with the stmtilled quart5!es. 
tat it IS not hornstone, (rommonly so called. I have no hesitation in 
staung, and 1 cannot help thinking, .(hat the adoption of such a name 
-mght give an incorrect idea of the formation in question, and mi..ht lead 
Hs to confound it with other formations. Where the qnartz reck’ passes 
into eday slate, it might,^ perhaps, be named flinty slate, f prefer, how¬ 
ler. retaining the general name of quartz, mentioning when it shall hap- 
to pass into any other of the recks, as for instance, into gneiss or 

5 w«i*te, or mica or clay slates, into all of which in different situations it 
may be seen to graduate. Indeed, it appeare to me, that the very largo 

* proportion 
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proportion of tjoartz, botb a.H an iof^edient in tlic compoand rock and in 
an ttnii)ix(?cl foim. is a very striking feature in tlic geology of iliis portion 
< of India, and one wiiicti ouglit not to be lost sight of, I shall take the 

first opportunity of forwarding to the Asiatic Society specimens of the 
rocks found in this district, which, I trust, will bear me oirt in the opinion 
which I have stated. In Captain STawsET'a account of the strata he- 
tween BattMia and M/ime, no meiition is made of any overiying rocks on 
the west side of the great fomiation, neither docs the succession of rocks 
laid dowu by Cuptuiu DASGKRi»i£Ln, appear to have been observed by 
btm. 

By the above remarks, I do not wish to detract from the well earn¬ 
ed merit of Captain D^NoeavreLO. We are Ludehted to him for much 
ver\' valuable information, but to make a perfectly coTrect geological map 
of this part of the country M'ould require years of minute investigation, 
^ and hi a climate Like this could scarcely be elTeided by one iudividuaj— 

too much praise cannot be given him for what he'has done, 

Proceeding in the usual directioti, wo reach tlic village of Pir, in 
the Dicjig-er/no* district, which stands eight miles distant from the last. 
ImmcHliately on leaving camp, the country became exceedingly broken 
and uneven, and numerous small rounded hills were seen exhibiting at their 
snrfac^e the vertical strata—quartz rock was stJ]] observed, but clay slate 
was the preponderating mineral, in a well near comp, in a low situa^ 
tion. clay slate w'as also seen. The clay slate was, in some sitnatiotis, of 
a qtiartzose nature, and in othei^ it approached to chlorite slate. 

Ten miles distant from PU stands the B/tU Pal of tiMtak —for 
the first three or four miles the country was exactly similar to that just 
desi^ribed, the jupgte then became thicker, the country more broken nnd 
' j rugged. 
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rugged, and, tbougli the hills with which it was studded were still low, 
the scene was rocky and wild in ihe extreme. The hackery roBd, which 
is tolerably good, passes through a narrow Ghat, I proceeded myself by 
a higher route, wjriding along the edge ef the ravines witlt which the 
country was intorsccted, and passing over the tops of the hills. The 
rocks were every where observed at the stirfiice, and the almost perpen¬ 
dicular sides of the ravines presented to the view excellent sections of 
the strata. We encamped on an elevated plain surrounded by ranges of 
low ridge-shnped liills. Since leaving Btrpitr, we have been gradually 
ascending, and the ascent of the last six miles has been much greater than 
usual. The rocks obspn'ed ^ve re different modifieations of quartz, varying 
in color from pure white to a very dark brown. The pure white variety 
has not yet been seen regularly strati6ed, beds of it, however, alternate 
with other rocks, and these bels Jire traversed in every direction by seams 
and cracks, ond have the nppeartmee of being made up of a congeries of 
detached masses, varying in size from two or three inches to a foot in dia¬ 
meter, and closely connected together. The colored varieties are distinct¬ 
ly fitratiftcrl and are arranged in pamllft layere. varying from an inch to 
a foot in thickness. Their color depends on nn admixture of the rocks 
with which they arc associated, sometimes in very small proportion, and 
at others the proportion is considerable, many of them, loo, derive their 
color from iron—the dark brown variety is a ferruginous quartz, very j'ich 
in this metal. Iron appears to be an abundant production in the country 
we have been describing, and several pretty good specimens of the magnetic 
iron ore presented tliemselves. The above quartz rocks were seen alter¬ 
nating with clay slates—in some situations soft and friable, in olhera^ 
qnaitzose—and chlorite slate. Tlie chlorite slate was drat seen three or 
four mites distant from Fit. About half way between the last mention¬ 
ed place and GMiuh, we passed a amall hill composed of serpentine. 
It was not stratided. Tbo bed in which it occurred appeared, as far as 
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1 couid judge, of cotwiderablc extent, and in this part of the country I 
know it to be an ubundaut production. It was of a greenish colour, with 
a tinge of brown and grains of a metalic mineral, with a metalic lustre 

ij in ated through it« This was magDUtic iron ore. 

Tbe clay siutes parsing into chlorite slates wero the prepotiderntiog 
rocks, and in the neighbourhood of our camp these appeared to pass into 
mica slate, small scales of mica being disseminated througli them. 

We now proceeded to Sagwdrti, twelve mites north-east of the last. 
The country on leaving GAa#o, became more open, and, though still 
uncultivated, was comparatively free from jungle. The I me of march 
by over the tops of the small bills which were stiU very nuraeroua, and 
we had thus pretty extensive views of the surrounding country. It pre¬ 
sented a waved, or rather mamillary aspect, and several small ranges of 
low ridge-shaped bills were observed- Mica slate, and mica slate ap¬ 
proaching to clay slate, were almost the only rocks observed. 

We next proceeded to Jiartaito, a Bidl Pdl, sixteen nulca from the 
last. The country was still completely studded with low rocky hills 
for the first three or four miles mica elate preponderated, after this the 
hills were almost entirely composed of pure white quartz, in which 
occasional scales of mica were observed, but these were rare. This rock 
every where appeared at the surface, giving to the scene a striking and 
peculiar aspect, and were it not for a hot burning sun one would almost 
be inclined to believe that the country was covered witli snow. No other 
rock made its appearance, except an occasional bed of mica slate of in¬ 
considerable extent^many of the musses of this quartz were nearly trans¬ 
parent and approached to rock crystal, aud others had a slight rose tinge. 
It was either compact or large granular, the concretions being about the 
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size of ft Iftrjje Irean ; It occnrred stratified, and, though the strata irere 
not Tcry distinct, the stratiform structure was sullicieutly obvious. In 
dip and inclination it agreed with the other rocks seen. The whole sur- 
fiice of the country is covered with detached masses of tliis rock, and very 
fr(H|uent1y immense isolated blocks, of several yards in diameter, were 
seen topping the hills, and these, in many sitnattons. were piled upon 
one another in a very fantastic manner. In the neighhourhooil of camp 
was a gronp of conical hills, higher tlian the rest: these were formed of n 
miettreons clay slate. 

Ptoceeding onward to Jaitana, in the Udayapur district, the country 
becomes more open, nnd plains of considerable extent are seen. There 
were still, however, numerous small rounded hills, while others assumed 
a conical form and others were ridge-shaped- The preponderating rocks 
were mica and clay slates, in which large beds of the while quartz occur¬ 
red. Jaitana is six miles distant from Jati&ua. 

We now marched to Salimhluxrt a walled town of considerable extent, 
belonging to one of the principal Omrahs of Udagapnrt and situated 
eleven miles N. W, from the last. The mica slate, during this march, 
passed into gneiss, in which beds of granite, some specimens containing 
chlorite and hornblende slate were observed. From Jaitaaa, a range of 
hills were seen in the distance extending N. W, andS, E. Salumbkar is 
situated at the base of this range, which is connected with the one which 
passes the UMimr. The hills are geoeicilly ridge-^hapefl. and sometimes 
peaked, and those in the neighbourhood of the town are fortified. 

In the nullah courses a very thick bed of konkur, of a distinct rocky 
structure, and indistinctly stratified, was observed. The kunknr forma* 
tion now becomes very abundant—it is differently modified in different 

situations— 
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simatioits—it is sometimes soft nod frinble, at others it is more crystal¬ 
line—^it occupies the highest situations us well as the lowest. This for¬ 
mation appears to me to be one of great importance, and, if examined on 
a large scale and described with minuteness might lead to very interest¬ 
ing results. When it rests upon the softer rocks, as clay slate, it is fre¬ 
quently seen penetrating into their substance, the water which held it in 
solution having percolnted through the strata arid deposited the lime in 
the form of calcareous spar in their interestices, so that these rocks at 
their surface are almost entirely converted into a calcareous rock, inat¬ 
tention to this circumstances may sometimes lead into error. Iron pyrites 
Is very geaerally distributed through the mass, aad rounded portions of 
various rocks arc found imbedded in it. 

We next proceeded lo Giagla, a small village, twelve miles north 
west of Satiimbhar, On Icaviag the latter town, the country becomes very 
rocky and uneven, and exhibits tlte luumillary aspect so often alluded to. 
On the left hand the Dltdbttr range was seen stretching north-west and 
south-east, and other range of lower hills, ntnning in ttic same direction, 
was seen on the right. These hills are generally ridge-shaped, some 
times peaked, and at others conical, Tiie Obdbar lake was seen wash¬ 
ing the base of the rough and craggy hills on the left. For the first half 
of this march gneiss passing into granite, generally of a red colour, witli 
occasional beds of hornblende slate and quartz, was seen. The hornblende 
rocks then preponderated, and these and the granite rocks formcrl fre¬ 
quent nltcmations, G}ngia is situated on a hill, composed of hornblende 
slate passing into greenstone, and in the neighbourhood are a number of 
smalt hills composed of a simitar rock. The soil where t)ic$c rocks occur is 
of n red colour, derived from iron which exists in tlieni in great abundance, 
and the surface of the strata is covered with a thin brown cruet, (carbonate 
of iron,) derived from a einutar source. Occasional beds of gtieiss, 
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and examining; my specimens that I discorered its true composition. It 
may be called selenitic gneiss. It was distinctly stratified and dipped 
towards the JT. L, This formation is continued for several miles in 
the direction of the Residency at J/iWa, at wliich place I arrived 
next day. The geology of the last march I sliall not enter into at 
present, m 1 propose drawing out a “ sketch of the geology of the valley 
of Vdayapur and its neighbourhood," in which tlib portion of the country 
will be incJaded. 

In conclusion. I would again call your attention to the regularity of 
the gradation observed from tJie rocks seen on leaving Hirpvr to those 
in the neighbourhood of (/daifapur. They pass into each other by almost 
iosensihie degrees, so that it is often didicult to say, in which class parti¬ 
cular specimens ought to he included. The granitic rocks,—except the 
very large granular variety of Ptmdua, which I have supposed to be a 
very old granite—are. generally speaking, small grained, or iutennedlate 
between small and large. 


These remarks, such as they are, I do myself the pleasure of for¬ 
warding to the Physical Committee of the Asiatic Society, and I have to 
regret, that the season of the year at which I travelled ; viz. during the 
hot winds, prevented me extending ray observations so far as 1 could 
have w'ished. This circurastance must plead my apology for the imper¬ 
fect nature of this communication. I have avoided entering into any de¬ 
tails connecteil with the character, &c. of tiie inhabitants of tlie countiy 
through which I have passed: tliis woidd have extended my paper to an 
undue length: this, however, I must say, tliat 1 have experienced nothing 
hut civility from the rude and barbarous tribes among whom I have tra- 
veUed, and, though the names of B/ti/ and Co/raA have always been 
associated with those of plunderers aud robbers, I have met with mote 
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^ AttontioTi from tliese TOty tribcSi than I liavo over experionced in other 
parts of India. The chiefs (9 Omitts,) of their PMs, frequently visited 
me—they appeared to have a great deal of curiosity, exanainod every 
thing about my camp—asked various questions about the uses to which 
f they were applied, and on the whole, I was much pleased with tiie rude 
inhabitants of this wild and mountainous portion of JUndustan. 




The route by which I have marched is not the common one, I have 
no hesitation, however, in reconmiending it to travellers who may be pro¬ 
ceeding from Btfmbay to as by far the shortest and the best. 

From Barttda to Ntmacb, via litrjiur and SalumbAer, there are only 
eighteen or nineteen ordinary marches. 

The accompanying section of the strata from Baroda to 'TAanna, I do 
not offer as perfectly correct; it will serve, however, to give a general 
idea of the geology of the tract in question. In a plan on so small a scale, 
I could only indicate the rocks which preponderate in particular situa¬ 
tions, and no attempt has been made to lay down the beds of other rocks 
with which these are associated, and with Vr'hich they frequently alternate. 
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DIAMOND MINES OP PANNA 
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BUNDELKHAND. 


By captain JAMES FRANKLIN, 

FirU Bengal Gatsa/ry, M, A. S, 

(WITH A MAP.) 

The geological position of the matrix of the diamond, being still a ques¬ 
tion in the history of that gem, the following notice on the diamend mines 
of Fauna j will not, 1 tnisi, he tinacccpcabie^ 

^ Report says, that they were first* discovered in the time of Raja 

ChitkasAl, who ruled at Pmmt in the reign of the Emperor AuaANo^ce, 

hut 


• Hieir diitovefy it ofifitiuiHi w a Dml«f of ihe MkAdiei wh^ nttbliihc^ lift docfnne 
A£ in the clnle of Rajft CaiTJiAtix, et About A- D- I deubi thit ttoiemen t, btit f 

eanikot orirre oi ittiiTActDry prosF at ibdr |irevioiiv ditco*rery. Mr+ awi liuifrt tlie dwctiVKy of ihe 
minei of ihout the lotne ptfiod^ o^d Dtp Hovhx hat a. iimilar uccmitic of toMe of tho«e 

of Gotconda^ but TAVxo^ltA myh ttiet tbe Mogul diAmOnd wai fuund iii Cblvrt, nol Tat out of 
Golcomiai, A, 1}* 

Boxnut HA Bwr pubhdied ha Ocutite ** De LApidIbui ot Oemnui^" lOOa, Aod 

polnte out tbe dieiDonJ mieet of Judin end m It opp^on, tboE the dliiniOHd bu 

beta found in htdia In oil tunet, iincv the daja of Fu^Xt pcr}ia|H, \oog before. 
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but iJmt p«riod beiag a l?oubleaOinc Eero in the annalfl of the Bmndeliu, it 
is supposed, that they were not efficiently opened, until the time of hb 
grandson Seen a SitruA. 


Their situation is pecnlinr, being confined to a small portion of tho 
great belt of sandstone which extends from Moth^erh, through tlie pro¬ 
vinces of Bnfrhtikhoid and JitiHdclikctid, until it is finally corcred by tlie 
overlying trap of Muliea and Sd^arf this, however, is but a small part of 
the extent of this formation, for the break at JtoMsjfcrA is merely an 
hiatus occasioned by the original current of the Soau valley, which doubt¬ 
less swept away every votigo of this rock, until its force was turned aside 
by tlie projecting points of the Viatihga range, near dloaj^Air—after which, 
in die Rdjinakal hills, the sandstone again appears as before—and from 
.that point it may be traced throughout die whole of tlie poniasaJa p it ia 
the dqiositiiry of lire diamemd at P<w»a —and 1 have, no doubt, that tho 
rock mines both of Sembkelpur and BaitgttupUU^ though for asunder, will 
ere long be found to belong to the same fozmatton; in Uie mean time, the 
(bllowiag fnem which have fallen under my own observation, on my route 
from Beidri to Ajttyagerh, may serve to identify the class and characteP 
of the rock whicJi contains the matrix of the diamond of Poww. 


• The part of the route (or fr§m Befdri to Ajepa^erh) crosses the 

most lofty portion of the sandstone belt, usually called the Bandair hills_ 

which, without exception, is entirely composed of argillaceous saudstonc, 
cither mottled or streaked—and opposite to the village ^tPipen^a, below the 
Ghat of that name, 1 ohserved the sandstone reposing on beds of slaty mail, 

• Having 


• Se* Uie map ig appimdeil to my piip«r M Gflolo^, Ort, Sfl, of Uiia 
dacdption of ih«H ItiUt in that anioU. 
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descended the Jia/tdair hills by the Ghat of Pifieriffn, ] came 
upon the second range, vliieh like the former, is also oompoHcd of sand- 
stone, but the surface of its plateau being covered with a stratum of tins 
limestone, the Mundstone can only be traced in the beds of rivers, or itt 
small protmdiiig etevations, until it emerges from beneath the limestone 
and forms the counterscarp of the Pamsa hills, where it is variegated and 
friable, and the mi%Hy slates arc again visible in the hills which overlook 
the town of Pmna. 

llie lowest portion of the range, or that whic h is called mndikhat, is 
the peculiar habitat* of the diamond, for it is not found in any other part, 
except on the platform of this range, or on the counterscarp of the second, 
and it is prave<) by the witterfujls, that this range also is entirely com¬ 
posed of sands iuJie,| For jnstnnce, the cascade of Uie lianj river shews 
a series of eandstom: Interstratitied wiilt slate clay three hundred and 
ninety feet thick. All the other waterfalls present similar appearances, 
and that of the J9d^r#i river, pens trail Dg deeper than the rest, exhibits a 
line section; hem the aondstonet is distinctly Interstratihed by a succes¬ 
sion of layeia of slate clay, the uppermost of whicli having a marly base 
is thickest, and the descending strata becoming mure indurated, contain¬ 
ing more mica, ami gradually diminishing in thickness, dwindJc away 
hnaHy into mere partiuga, and In tMir progress to this attenuated state, 

they 


* The dmmo&iii ft»und in the glexi of the £4^ ^ inmapnrtud dkniQjidf, thej ar% aots 

theitfore, on eKceptm to thii rik*~ 

j Set ihe mup ej^pended tn ihii pnper^.^ 

^ Hie imditnne <if tlte tuhi revu ^ on a |Mint d'Appul tipon ■ lov lidge of ijenitic 

graitticv whkh hw, prnbuhlj, uved it tram beitg i«fepl The btici of the forti at Kdlat^m 

udi Aja^fog^Aj nee of (Ini rockf %nd nre tnefeJ^ ogppeii by lAndiione. live ume nftj be uid of 
tbn larp of the ^rtnt nngt» but if the grmifite rhige be ceoiaed by entering ieto uij af the gtenK] the 
uaditgne will he letn to be it Je*M four hundred feet tliick nAcr the ndge il [ituedi 
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they assume characters so various, that in some instances, it is difficult to 
iiiatiiiia:«iah them from the older schists. The sainktone also changes, 
srraduolly becoming •silicious, and at the bottom it closely resetnblca 
some varieties of quartz rock, but the horizontal position of the beds is 
constantly preserved, and in all the glens, particularly in tliat of the M&- 
^in river, black bituminous shale crops out from l>eneath the sandstone,. 

I excavated this shale to the depth of six feeWbnt haviug no other means 
than such as 1 could procure ou the spot, the influx of water soon over¬ 
powered my operations. I found, however, that die bituminous quality of 
the shale increased,- fragments of it, throwing out strong ahoota of flame 
when ignited, and 1 was disposed to think that coal was not far distant. 

1 have vontiirod to call this formation mw red irndstone, considering 
it in the same light as the series of rocks so termed in England, and it 
would appear, that this denomination is in some measure eorrobotated by 
other facts, in other portions of the same range of hills, but principally 
by the proof of its saliferous nature. It has Imen tshowu, that at the 
village of Aiiflrrt. die soil is impregnated with salt, which is there, and in 
many other adjacent villages, extracted by the native process of lixivift- 
don, such is the case also on the bonks of the JW* * * river, and |Mr. Stik- 
L 1 XO, who published an account of the diamond mines of PitniiUt remarks, 
tlmtsoll abounds in the soil at the foot of diis range, opposite AiiaAnAnd, 
and between diat place and lilirz^jmr. TliCsc facts, therefore, together 

with 


* I obirorf odr tJi6 Hulls' circujDitAfliCC in tbs ■w^ilcrfiill of Art- Sd of tbif vQlui&f4- 

f Art. Jltb nf ibii volume. 

t Stt Orknul Quirterly, No- Mr. STrltl-tHo did n&i ****“ 

in the Immetliile Ticinity cfPummit nn«l HAsut-ToKt who \m publiilicd in accaunl ^ ihcie 
minci in ihe ^iDhtcrgh PMLoHiiihltiil! Trinmiliionip toL K he did not even go so 

Cv jw Pdjma, ind could net hive seen injf otlitr than o lupcfficinl fnineir it the lop of the IHm* 
ramffa^ GhtU 
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witlt the general lioH^ntitnl position of the bcdij^ the existence of Uos 


limestone reposing upon them, the flistinet interstmtification of a series 
of slate ciay^ and above all, the cropping out of bitamiDOUS shale from be- 
neatli the whole mass, would appear to justify the use of the term whicJi 


I have applied. 


I have been thus prolix, because it is of importance Ibal I should bo 
clearly understood with roganl to my nomeuctatoro. and. if 1 ain wrong, 
my owit description may, perhaps' serve to correct my error. Bnving 

Ihits premised, f shall now proceed to give as brief a dGseriptJon aa I can 
of tfie mines ia 

The natives describe the mines by using the terms eHUa, or superficta], 
aiid^oAira, or deep, and tbe matrix they call mttdda; the rocky matrix of 
ilic deep mines b always a conglomerate, and, if tt b a gritstone with a silici- 
ous cement, aud its pebbles are of ancient rocks, and wiiterwom, it is term- 
ed *pakka, or mature; but if the cement is argillaceous, and its pebbles aro 
of more -frecent rocks, it is then called kaeha, or immatirre; the matrix 
of tbe superficial mines is imiveraatJy called L^iatknt. or red ironstone 
gravel, mixed with ferrogtnous sand or clay. Tliis gravel is wuterworo and 
sometimes quite rounded like swan shot, and wben found in the )fissoies 
and interstices of the upper sandstone, it b mixed wilb ferruginous sand, 
but ou tile oilier hand when Imbedded in ferruginous clay, ii is usuolly 
found covered with vegetable soil and reposing upon slaiyi marl some¬ 
times, however, it is surmounted by a stratum consisting of particles of 

common 
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common: kankar imbediled in yellow clay, which occEi^ionally niingUnj^ 
with it, forms, another 'description of matrix which being ciilcarcous, is 
caJict) hatida : the diamotids of the glen of the jSn^tn river, have eviitently 
been transported tliither from their native beds, and in alt probability the 
ganguc in which they now rest in the basin of the waterfall, greatly re¬ 
sembles the cascolho of the Brazils, or that of Sfimbtmipur, in Southern 
India. 

I 

The paA'A'o, or rocky matrix, is very limited, stretching generally from 
Kmiar^a to Srijptir, along the couTse of the river. It is excavated 

at KamantfOt Bijtpurt Hf^ra and there Is also a small 

deposit of it near the town of Pdtintn, but at HiiJpMrt fn>ta the effects of 
denuding causes, it lies at the surface, and a very satisfactory soction of 
it is laid bare in the bed of a small rivalet about one mile west of the vil¬ 
lage. where it appears to be a gritstone, composed of white quartz gravel, 
cemented by silictous matter, and containing rounded pebbles of quartz, 
jasper, homstone, lydianstone, &e. Tlius It forms a conglomerate, which 
passes by gnulual transition into stUcious sandstone. It is readily dis¬ 
tinguished from its associated rock, differing greatly from it, in as much 
as the sandstone in which it is found, has a martial argillaceous cement, 
and closely resembles that whicli forms the upper layer of the cascade of 
the Bdgin river. 

KamnHga Mines. 

The most noted mines of this description of matrix are those of K<i~ 
mmiya and Pohuo f at the former place they are on an average almut fif¬ 
teen feet deep, and in one which 1 examined, the beds of slaty marl were 
, two 
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two feet below liie aurfet^e, a tbin stmtiiin of red irouatone gravel iiubedded in 

ferruginous clay, and vegetable soil, were tbeir only covering; they dtJfered 

in no respect from tiiosM^ of Piptnya GUat, they were marly, slaty, slightly 

inimecoiis, iiUerstratitietl wUlx tJiin lamlufe of sandstone, and associated 

with ciilcareous slates, which were dendritic between tlieir partings, and al- 

tliough their general colour was bluish green, or greenidi grey, yet there was 

a sufficient mixture of red to characterize them; they were about twelve feet 

# 

thick, and immediately below them was the rocky matrix of the diamond. 


Tiie conglomemte is here as at Brijpnr, a gritstone containing peb¬ 
bles of quartz, both white and ♦green, jasper, homstone, lyditinstone, &c. 
and it is worthy of remark that when llie green quartz pebbles abound, it 
is considered a good sign, and go also when the gritstone is slightly fer¬ 
ruginous, the matrix in there mines reposes on compact sandstone, 

Ponncit Mijtes, 

The mines of Phumo are of the same kind: here also the stratum 
heneatli the vegetable soil is red ironstone gravel, Ixelow which are beds of 
slatv marl, better cborncterizcd if possible thou those of Kamitrlpti, then 
follows the tdiamond matrix, which differs in no other respect from that 
of Kiunur't^n or Jirijpur, except that it appears to contain a little more 

ferruginous 


■ Tlw giwfn Iinarta i* rtcwdingly britilo and ■ptintefy, ihe nnUves cull it AlimAypi, or glowy, 
f It » iroitKj of remwt Uiat Uvili flii» raioi* and ilini of iamarijid uicbw l^mcon of 
■chiu, wh^eii ai, CHAJtrBfiTiEa coll* ichiitc argilleox tcn-ctrajaitMiiln; E«su tnr l«i 

page aST.J ! bD«e Nf«i («fc in tlm at B^haram. kt the cntTmnco of the wllcy of BarrJ, ■. 

tpifdai™ of which lecompaftiH thb paper, bm t hnw not lu yet been able to iHce it in 
utu in India. At IklAaraM, it i* on the ctimmit of a hill, the bkac of which » fortncd of Opltice, a 
nek of iLe uappesn family, lo nrnoed by M. Palamu— ii bn* elw n greot TMunbloitce to burnt 
clay, w Mined in WcniErUa eollectioM of mLnemU, w fwinatence io that prwenled to the Society 
by ihc late Dr. AaiL. 
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fcrmginotis matter; its pebblei^ are tbc same, its eement the same, it has 
the same peculiarity of contaioing ereen quaru oodules sa highly esteem¬ 
er! as an augury by the natives, and its Hour is of the same description 
of sandstone. 

These mines vary in depth from twenty to fifty feet, and owing to the 
stratum of the matrix being thinner (sometimes scarcely a span thick,) 
lliey cannot be worked late rally as at Kaumiiya, they arc therefore more 
expensive, but their produce is sail! to cover the outlay and yield a pro- 
ftt. They are consef|uent1y esteemed, and hold a reputation nearly equal 
to those of A'rinuinyn. 

Sakerijfa il/tne«r. 



C. 


The kacka, or immature matrix, is excavated at the villages of iSriAe- 
nifit and l/flesna, bolii situated on the counterscarp of the Paumt hills. It 
contains rounded pebbles of <iuartz, jasper, lydianstone, but with 

these are mixed more recent pebbles of white sandstone. It contains also 
much white quartz gravel, called hy the natives bat the cement ot the 

conglomerate instead of being silicious is a yellowish white clay, soft and 
plastic when in its natural bed, bnt capnbleof acquiring the consistency 
of mortar when exposed to the atmosphere, and when it contains Icrrugji- 
iions matter it is considered a good sign. The quartz pebbles are of the 
fat and greasy variety, and the green bind so much esteemed in the rocky 
matrix, is here entirely wanting. 


A shaft near Saktri^a which i examined, pierced through the follow¬ 
ing beds; 1st, eight feet vegetable soil; !id, eight feet piri matti, or com¬ 
mon kanktirt imbedded in yellow clay; 3d, four feet IdJkakrn, or red iron¬ 
stone gravel tn ferruginous day; 4tli, two feet or white quartz gravel; 
n^xt followed sandstone, and tlicn the kacka matrix; The thickness of tlio 
‘W detln 

I . 
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deila strttum is hero considered a matter of augury ? if it is too thick 
it augurs ill, as it is then supposed that the stratum of madda wilJ be cor- 
respondently thin, or smnting altogetherIt ought not to e^Eceed two 
feet. 

Udesmi Mints. 

Near the village of Udesna, the same kind of matrix: underlies 
•latcrite, there called niocAa; the great abundance of ironstone gra¬ 
vel and ferrtigiuons matter strewed over this part of the coimtry 
necessarily produced in former times, and no doubt still continues 
to produce, a great quantity of oxide of iron, which being washed away, 
and held in solution by tJie minor streams, has been gradually deposited 
in the channel of the Ranj river until it is now about ten feet thick, and 
hnmethately below it ore the beds of delta and sandstone, and the matrix 
as almve meationed. This matrix does not require to be broken, tlie clay 
is easily separated by washing, and the expense of working the mines is 
consequently lessened, but still they are not coDsidered so certain In their 
rciuro as those of the rocky loatrix^ 

SupaJicM MifKs- 


The cAlila, or snpcrhcial mines, are to bo found in every part of the 
diamond tract, excepting only a circuit of about five miles from tlie 
ca^ade of the river, where it appears that denuding causes have 

swept 


■ u *11 *«grtBO(e fit irmiitane gtutel cemented lij ta argiUo furrugiinKit ceivmi, 

li tliercf^ laianlikt naembk* pWfomi \na ow; tlie gw*! mm miut hare becerDniHKl by iljla> 
ml •genejr, bLt it ippenrj (4 accumulaic bj sdlunjil ucian aiu^^r tbe iMtivn aum tliat tie 
ureant i, reddened to the raiz^ aea»Di—« there hoa JJe^ b 4 -r»cr, been an^ wmiblc imreaH gf it 
•o the mcnorj of nan, I caDchide tint In aJIutial aceutaulatian nimt be rtrj imperceptiUe. 
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swept tlicm away aad all tiieir cements into tits g)en of that river. Tiielr 
matrix is always red ironstone gravel in ferrugitious sand or ferruginous 
clay. Tiieir geological position with regard to tlie descending series, ap¬ 
pears to be remarkably well dedned, for they are actually to be found on 
the verge of two *cascades, having 400 feet of sandstone fieneatb tliem; 
when this matrix dlls the Assures ami interstices of the upper sandstone, 
angular fragments of the rock are mixed with it, the corroding influence 
of the oxide of iron appearing to have detached them as well as to have 
dcsintegrated and oxidated a portion of the rock so that the gravel and 
fragments are imbmlded in sand so highly ferruginous that it resembles 
the rust of iron; but when on the other haud it is imbedded in ferruginous 
clay, it contains no fragments of saniistone, anri is constantly found over¬ 
lying slaty marl or sandstone, or dvtla, as in the instances above luentioned; 
witJ) regard to the ascending series its geological position seems tdso to he 
well dedned, for if the two strata of red ironstone gravel and kankar oc¬ 
cur together, ns they do at Sukentftit U always underlies the Icatcareous 
bed, and their line of separation is distinct so that when they happen to 
mingle as at Bangla, the matrix acquires a new name, and is then called 
Aacf^a. 

a 

These miaea mrely exceed five or tiix feet id depth, timl are often 
nioch less; with fegard to their produce I am inctined to think thet they 
are very precarious, notwithstanding some of the largest diamonds have 
been found in them; it is common to hear complaiiils of having found 

nothing 


» On itic of the caJCad? of tlie Mcmj riror near Jwd on t]iat whidi ii new to 

tiae villigc or Bahhtap^fr^ 

\ Tlic fact of iht praductlon of htfnte in the lied flf tJ»c "wr, and the anMiTn«lAn» of 
iiosttone gmrcl ooderi^iog, aud conteqiienUy, preceding conpaoa AuAar, are tuefiil beta ia Cieolt^. 

F. 2 
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nothing for many months, and to mo they app^jared like a lottery in which 

there are a.few prizes anil many hianka—they have iin admiitagc in te- 

qiurmg htlle or no outlay, and are cooHequcntly wrought by alt classes, 
but tt IS not unlikely that more capital has been sunk m them in the sbapc 
of labour than iias CTcr been returned. 

The diamona us occaaionaiiy. thoagb very rarely, found on llie sur^ 
face, nor ts.it improbable that some lucky chauce of this kind may havo 
led to the discovery of the mines. 

Mitus 0/ TratLtporittI Diamowh. 

-’l^tThe above is a brief acrountof all those matrices of the diamond in 
the P<mna district, .vliich fail under the denominations of madda. f<fA 
kahrii, or iuuma ; but tlicre arc others where the gem is.loond in deporites 
wtih which It appears to have been swept away from its native lieds, as at 
Majgoha and m the glen of the lid^U river^ the mines of the former 
place are peculiar and require separate mention, but in those of the glen, 
the diamond k found under rocky debris, both on the banks and iirtlic 
bed-of the river, and also in tlie ha^in which receives the cascade : its 
matrix in this slate, k a confused mixture of red ironstone i>cbbles, angu¬ 
lar fragments of Bandstone, and pieces of common kunkar, heaped too¬ 
ther III ferruginous sand or clay, the detritns in fact of iisAiriginal gangue; 
and the mines of course have a great resemhlanco to the superficial nriaeJ 
above-mentioned, but they are said to be rather more productive, and there 
b great reason to believe that the basin of ihe cascade has never yet been 
emptied or excavated except to u trifling extent. 

Majgtihii Minrs, 

The mines of Majgoka are in tJie western part of Urn diamond tract, 
and they may properly bo called iu western Lounduryv lltey are sUuaiefl 


m 
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in a liollow resembling an inverted tone, which appears to have been ex¬ 
cavated by the same process (more powerfully applied) wliiGb, scooped 
out tliose rescniblnnccs to it i« miniature^ which are observable in the 
rocky beds of rivers, the diameter of the vortex is about 1(K) yards, and its 
depth (I presume) cannot be less Ilian lOfJ feett on its periphery, superfi¬ 
cial mines are wreught in sandstone, but tlie cavity of the chasm is filled 
with green mud, containing calcareous matter, such as I can Jind no opt 
shnilitude to, except by supposing it to be the abraded matter oi the same 
marly shites as those which occur in tlte mines of Puumt und Xinrnrtriya, 
here depoeilerl en masse, and there in slates ; this of course is mere conjec¬ 
ture. but if the vortex bus been formed as I suppose it to have been, the 
matter couldLuol in that ease have acquired a schisloso Jbrm;' be the facts 
of the case however what Uiey may; this singular depoaite Jills two-thirds 
‘ of tlie chasm, and at the top it baa a thkk crust of calcareous spar, which 

is indistinctly stratified, and contains portions of tlie green mudbeta^een 
its lamina?. 

Ax mTIic diamond is rarely found in the calcareous crust, its habitat being 
in the green mud, niid it is believed by the natives, that tlie deeper a 
shaft deaoeiids, the richer is the produce ; but although they are aware 
of tills circninstance, their ordinary means have never enablod them to 
descend lower than fifty feet, the water at that depth overflowing their 
works, and compelling them to desist; this deposile, therefore, and that of 
tlie basin of tlie Jia^in rivep, appear to be two instances in which supe¬ 
rior means might be employed, with effect, and perhaps with profit, 

lUode of vca&Uiog iiud seart/ifng t/ie jUijJriir- 

Thc mode of urashing and searching is the same in all the mines, the 
rockv matrix alone requii'ing to be broken; it is first throwti into a 

trench 


/ 


112 


DIAMOND MINES OF PANNA 


trench with water and shoveled and trod tike mortOTt and as the object is 
to wash away the clay* fresh water is thrown on and poured otf repeatedly 
until the fra^ents are Bufficiently cleansed, and as a linal piirificaiioni 
they are silled on fine baskets which completes the operation of washingr, 
they are then spread in a thin layer on a smooth floor plastered with clay 
or cow dung, and when dry the whole is passed under the hand, and 
searched three several times, after which the fragments are thrown aside. 

IlfproditctiiiH of the Diamond. 

The circumstance of diamonds being frequently found amongst these 
fragments after they have been thrown aside, has, perhaps, given rise to the 
idea of their reproduction, and I was anxious to obtain the opinion of ex¬ 
perienced natives on litisaubjeet; they admit it only in one instance, viz. at 
Mai^ohay and even there, it is always ascribed to the spiritual agency of the 
founder of the Mthdivi sect, to whom those mines belong, but their more 
rational opinion is as follows, which 1 a'lll give as nearly ns possible in the 
words of my communicaitt. " The object of washing is to free the rocky 
fragments from clay, and particularly to cleanse the diamond, so that it 
may readily be distinguished in the operation of searching, hut with all 
our care we cannot always succeed; small diamonds frequently retain Uieir 
covering, and thus elude our search in the first scrutiny, nor can they be 
discovered afterwards, until the coating w hicli concealed them is worn 
away; hence it happens that diamonds are fonnd amongst fragments 
wliich have been searched and thrown aside, but it is observable that 
small diamonds alone are so found, and tJiat they rarely exceed the weight 
of half a troy grain," ' 

With regard to Majg(d*o 1 am inclined to tliink that the above opinion 
applies with greater force. The matrix of these mines contains calcareons 

matter, 


IN BUNDELKHAND. 


113 


matter, anil it is no easy attainment to wash away » cakareons incrustation 
by using water alone, whenever therefore, such an occurrence takes place, 
the diamond might not only elude a first search, hot a series of searches, 
and even for a series of years, until the coating which enveloped it, was 
worn away. • 

« jyeseripfioit of the Diamo^t. 

The diamonds of tiic Pamta mines may be classed, according to the 
following arrangement, using native denominations ; 1st, Liltcaja, trans¬ 
parent, colorless, having no tinge except the azure which is reflected In a 
drop of distilled water, it is so scarce that only one specimen was to he 
found in the town of PaHnn. 

Sod. Panspati, Ghijfti^ov MrtfAffl.* these kinds are Common^ 

the first has a greenish tinge, the second is also greenish, but varies to a 
pearly cast; the third is yellowish and of a greasy or resinous lustre, as its 
name implies ;—^the crystalline form of this class is very distinct, exhibit¬ 
ing frequently the regular octahedron as perfect as if it had been shaped 
by an artist, the dodectUiedcon is also common, and so is the sphcriodal, 

i 

arising apparently from the convexity of its faces, and the obtnseness of 
its edges the average price of this class is thirty '•SWnag’ort rupees, for 
diamonds of one retti weight 35 for two, 40 for tltree, 45 for four, and SO 
for Uiosc of fi ve retti weight. 

3d. Smnl/arra and Chnrthara: these ore they which Jiavc given rise 
to the belief that the Panna mines produced only table diamonds, the 

spccimcua 


• Til* Srutagari rupee# [i nboyi un per cemt. leiilii rafii* ihmn the Sonml nipe*! conieqiicnLly 
il m »l»u| ^urttQi ind m Imif ot lilkecfi per CfsE. lem IhiA Urn Ciikuilt Bia- 
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jjpccimens I saw were quite Irre^ilar in tiieir crystallLnc Ibrtn, appear! 
as if they bad been broken by a violent blow^ but they invariebty cleave 
into tbiu tabular liuninfle, and as they are generally of a goo<l water, and 
sell for a low price in comparison with tlie others, the Potoj/t jewellers ap¬ 
pear to find it more profitable to work them up, by setting them in rings 
or other ornaments ; their one relit price is twenty rupees, Increastiig 
according to weight as above stated. 

4th. Seu^aitt pasAmi, Pira and Matin: these ate yellowish green, 
yellow, and clove brown, and tJicir crystalline fonn is mullironn, the price 
of the one nlti gem is fifteen rupees, increasing os above. 

'1th. Rekaibcrar: tills is the rose eotonred variety, its crystalline form 
is also multiform, it is not esteemed, and its siuglc rc//i price is twelve 
rupees. 

6th, KiUa, Onras, or Jalitfnr: the first Is black or very dark brown, 
and the second as its name impUes, includes alt diamonds that are flawed 
or appear to continue filaments like a spider’s web: these varieties arc 
here termed Ka^tfa. or scum, but in they are called (wrt, and 

there they are used in the arts for diamond dust to an extent unknown 
in this country, their price varies according to the size of the stones^ bat 
as they seldom, if ever, exceed one relit weight, the worst kind may l>e 
purchased for eight and the best for ten rupees the 

. The above list contains the principal names classed according to their 
relative value, but ilicre are ntheis, apparently founded on fancy alone, a 
recital of which would embarrass rather than throvr light on the subject; 
the prices also must be considered variable, a purchaser coming suddenly 
into the market would as infallibly occasion a rise, as a deficiency of 

demand 
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,p... and »akc hi, pu.l,aae« gnulaally. by » domg. b« «uld a. 
W M*e tha PM*« *W‘-b a”*' 8" *a die merehanw af 

KeiTRiff <lf 

Tlie tcvemic of die miaea is divided amoas die Bajaa of P""™. 
JWO, Chirofi. aod j^ilyur, but by far .he larges, share beloags tt . .e 
foraier. Accordiag to my ealvaUdon die P»»e. division mnoanls ..Jiboa^ 
•2«,0W Rupees per annum, bo. according .0 Baja PaaTAU isu, 
the effecien. manager of the Puauu ».«.e. i< is 50,000 Rupees, and as his 
authority is likely to be nearer the tnidi diau mine. I do not hesitate _ 
Bdopi it. this revenue is dcrivcl from a •tux, ongioally S* 
of the value of all diamonds found in these mines be ow a ce m ^ . 
n hich I believe, was rated at eight ««», but .he tax no* levied .0 said 
exceed diis mte. and on diamouds above the eight retti weight there is a 
sopulnlioii. taking Ihetefoie the aggregate of die iJoarfu, 

./mVsr Shares, as equal h, a fourdi of the mvenne derived by the Baja 

p_ it wiU not be too mueh to suppose dml Ihe produce of the mines 

amounts to about I, 20 .IKK) Rupees per annum. 

1 have now detailed with the atmes. fidelity all the dreumstaoces re- 

ladag to diese miacs as they occurred to me nt the time 1 cxuminc cm. 

and 


1 — — —s.—' ’ i 

• Ttve tax af SS per cent- wb» fined in the beii days ef tte tnhwa, when ihc^jn^oCT 
ct- Zy n«r. cn .he decline. W the tjni.e .w„e the 

the lypcriioal extent ef the paUut tnauix appeared ta me to be (rn«nble, o conwfi ^ ^ 
miM^n of tioanliiy CUIe within the rnnp! of tewonabk calcttlaUen. wbeiHct i c 
j; f^tn thio «ew nr thecae, nr whether they «e 

^ vnmimv.. .mo., 0«i U» muml -OU rf dwi, Su^w O.n « 

knowp but ED too it appear^, that tJifw minw by the erm|iloTiw«it a i macrix* 

egivenutnc.^therei. nnbop. of findioE di«no.«l* below the bed of thepn**« 
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than til at which eontaiiis tlie d tamo ad; mofeover* black bituoiiivous shale 
rises to the surface near the village of Sahigeth, though id the diamond 
tract 1 have never seen it with Leas thtm JDO feet of sandstone resting 
upon it; oa t/ie east, the sandstone continues pretty much the same, and I 
canuQt ofter niiy satisfactory leasoa why diamonds should not be found 
east of the CAryin Nadi, which at present is considered to he their eastern 
boundary. 

1 have endeavoured to show that the rocky matrix of the dia¬ 
mond of PftHjm is situated in sandstone, whicli I imagine to he the same as 
the ntiur rfd ^nitdstane of Englandf also, that (if the transported clinmonds 
arc excepted,) there is at least 4t>0 feet of that rock below the lowest dia¬ 
mond beds; and further, that there are strong indications of coal, under¬ 
lying the whole mass ; how for this may agree with the ^geological posi¬ 
tion of the sante description of mines m Southern India, will heat be 
seen from the following extracts. 

As far as 1 understand, DrvHxvNX, in bis tracts on India, pages 103-4, 
the hills which surround the rock mines of EangoMpitti^ are composed of 
slnte clay, and his account of tlietn remitids me much of Panrui, he says, 
" they are straight at top. and usually level for some extent/^ so that 

even 

* Mr. Maws aji, the dioniondi of ffrasU, liW ihoic nf India, me found ui a loeie gmyeT, itn- 
mrdiately incumbent on the solid rocte, and covotod with vef^etable mourd and reeleni allurial matter. 
Thtt gravel coDtt«U(iriiicipialty ofranndid ijiinrfci pebtdtw of nrioiH ■icu^ nwcfd with Mitd uid oxide 
of iron in some parts iihkb lie mited, he sayu furtberj tho grarel u oenented by mcfliis of tJio 
oxide of iron into a considorably hard conglooimlit forming rocks and low hills, in the sides of which 
an w]i1«r.f!irurics prodaced by torrent* duthig i)io nmy settsoii, in these hollows, diamonds me mH 
unfrequenUy diMowed,” and ho eancluile* by **y>"(I* 'bss congtomerate is not thn real ma¬ 

trix of the diamond, it* tiiie geological sit untidn h titiknown.” (MAWxon Diamonda^ The matrix of 
Mr. Mswx apposii lo resemble that of ihe tnmsfKtrtcd diomtmd* of Ilur Panntr mine*, and as far 
as 1CBB )udge by dasa^ption, ti seems atOi nearer to rescinbk) those of Southern India. 
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even villages are bnilt on them—he says also> that ** llte vatcr of the 
wells IS btackisUi’* a strong indication of their aaliferona oatare, and fur¬ 
ther that the country about JlaHj^anpilli Is sandy and stony, and that 
the stones arc cbiclly conglomerates, composed of silicious materials.'' 

With respect to the wwk in which the matrix of the lUamond in found, 
his description is as follows—" the solid rock of the hills (which by the 
bye is not <iuite destitute of diamonds,) is an aggregate, consisting chielly 
of a coarse grey homstone, with rounded pebbles of the same spe¬ 
cies, but of a fine variety of stone, or of jasper, of diiTerent colors; at some 
depth, this rock becomes forruginous sandstone, the grains of wliioU are . 
finely cemented together, and this kind of stone usually forma the roof of 
the floor of tho mines; the floor is generally of ft reddish brown color 
with shining particles, and strikes fire with steel;” again be says, through 
this solid rock the miners must make tlieir way before they arrive at the 
diamond matrix. 

Dr. VoYSEV's account of these mines is ^‘thal the diamond matrilt,” 
in its rocky state, is “ a sandstone breccia it lies under " compact sand¬ 
stone, differing in no respect from that which is found hi the main range, it 
is composed of a beautiful mixture of red, and yellow jasper, quartz, chai- 
cedouy and liortistone, of various eolours, cemented togeffifir by a quarta: 
paste, it pawtea into pnddingstone composed of rounded pebbles of qdartz, 
homstone, &c. cemented by an argillocalcuieous earth, of a loose fiiablo 
teiXture, in which the diamonds are most frequently found:^' 


The apparent discrepancy iti these accounts is not irreconcilable — hut 
Dr. VoYsev is most distinct in ids description, he says that the rock un¬ 
der wldch the diamond matrix is found, is compact sandstone, uitd that it 
differs in no respect from the sandstone of the main rangOj he did not see 

Uic 
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the floor, but Dr, H fynf appenis to have done so; and, if I understand hint 
right the floor U sandstone also, for he says, (pone Ida,) that tlie diamond, 
bed is of the same nature witli the rot^ks both above and belo'iY it, but la 
distlnguislied from them by its superior hanliicsa, and that the floor is so 
hard that it strikes fire with steeb a peculiarity which equally applies to 
thcPo««« niines.* -Dr. Vovsey nnived at the following conclusions. 

t 

iBt. That the matrix of the diamond in the mines of Souibem India 
is the ^sandstone breccia of thet^^ clay slate formatioui” 

3d. That those found in aUuvtnl soil ore produced from the debris of 
the above rock,'and have l«en brought thither by some torrent or deluge; 
which alone could have transported such large masses and pebbles from 
the parent rm'.k, and that no modern or traditional inundatioir has reach¬ 
ed to such an extent. < 'ti i 

3d. That the diamond.^ found at present in tlie bed of the ri%'ers are 

washed down by the annnal raius. 

' . • ■ . . ^ ■ 

I cordially ogroe witliDr. VovsEV in the general result of his conclu¬ 
sion, becanse I am satisfied that the same circumstances are iippltcable 
to the mines of Pawn, but 1 nevertheless difler from him in two points; 
1st, I could not trace any likelihood of diamonds being washed away by 
ally iiaturul <’aiises now in operation, such as the annual rains—they are, 
in geiieml, too deeply covered with soil, even in their most snpcrflcial 

beds 


* A» if 4{)[»ari Itdid bii dMcrijflion that ihc pebblft ire rottntkHi, pwliijif tile lem fUA^Icnie- 
rAu| m puddingnoDc, would bo better than breccit^ at least h would be more iit Acconbuico wiili 
tenor already rccogniiedi 
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beds to admit of this conclusion, and such only as might have accidenily laid 
on the surface could bcao transported* 2nd, 1 cannot agree with his nomen¬ 
clature with regard to t**elay slate formation,” because he himself says, that 
in using the term clay slate, he does not mean the Thon^chutffir of Wr-as eb, 
wliicli is the only recognizable terra for that rock according to the Wernerian 
aystem, but eitcepting these two pointe, 1 have found great accordance 
with his result, and am happy in haTing it in my power to express it. 

4th. There is another circumstance to wlUch I must advert, but I do 
so with diffidence and tinder a hope Uiat it will be considered merely con- 
jeclural. Dr. Brewster supposes tlic diamond to have originated like 
amber, perhaps from the consolLdnlioo of vegetable matter, and that it 
gradually acquired its crystaULue form, by the influeuce of time and tho 
alow action of corpuscular forces i the late Dr. Voysev adverted to this 
opinion in his account of tlifi diamond mines of Southern India ; and on 
the occosioQ of publishing an abstract of that paper in bis Jounial of 
Science, Dr. Bsewstek observed that he saw no reason to alter bis opi¬ 
nion : now as the rock matrix of the diamond of PuaMn appears in some 
respects, though not altogether, to resemble tliat of Banganpilli in Soutli- 
cm India, there would seem to be little ctmnce of my conjecture being 
useful, still however as every opinion regarding the origin of this fine 
mineral is as yet theoretical, i will not withhold what occurred to me on 

this subject, though 1 again repeat that i offer it with great diffidence. 

The 


- My meaning with Mgapd lo ihi* paiiU of JilTcfeMe that I coiwider tha tnuiiportcd dk- 
moDdi tobava beanalmflj awapt awftj by dilutlal action, and tim oJltiriol Ofiacoy autat 
been very incgntiderablc, tbougb 1 do not deny ita partliil influeset- 

f It haa occiuied to me on reading Dr. Votmt’* paper on the dUmoed mme* of Southern 
Indio, ihoi the rock which he lioa termed cby ilate. may, perbapi, be the .late clay of the EnglUh 
geoiogiau. or the .ceonJory iir«iltaecmii achi.to nr ahalc. of Dr. MaCcijlmCK, width are a»oc1ateJ 
will, teemidary mndtlone, Dr, llorna meniiaft. al.ta el.y a* beins chid* coMittuent of ibe 
aurrouiadiag rode in the mine.. 
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DIAMOND MINES OF PANNA> 


Tlie tbeorv of Sir Jawrs Hall, oti tlie consoltdaiian of simto fre* 
qucntJy recurred to me when examining the sandstone in. 'whirJi tins dia- 
mond is found ; f thought that 1 could discern mncJi in favour of it, and 
parltciilnrly in the gradual changes of Us nature, from the lower to the 
upper strata ; now if the principle of this theory is admitted to he correct 
and appiicahtc universally, it followsof course that itmust be applied here; 
and then it may l»e i|uestlaned, how the diamond tvaa preserred, under lliat 
•degree of heat which must have been necessary to form its matrix the 
gritstone ? In answer to this objection I suggest, tJmt, the cireumstance 
of calc spar ocenrring in trap rocks is somewhat analogous, and if it is 
admitted that compression under the weight ofstrata,and a superincumhent 
ocean, had the effect of resisting the expansion of its carbonic acid and 
constraining it to continue in combination witli lime, might not tlie same 
principle he reasonably enough applied, to account for the preservation 
and detention of the elements of tlie diamond in the gritstone 1 and again, 
should it be further shewn that crystals, such as those with which we 
are familiar in nnture, may be produced by slow cooling or other processes 
according to the above theory, may we not look to it also, to account for 
the cr}'staliitBtton of the gem ? 

This coojecture rests upon the truth or fallacy of Sir Jaiies Hall's 
theory, or, on a modilication of it, and when this tlieory is considered as 
the result of long and patient experiment, and the high reputation of its 
author is taken into account, it will require something more tlian limited 
observation, or ordinary ability, to answer its objections ; my part, how¬ 
ever, is me rely the suggi^tion of a traveller, and 1 therefore conclude my 
paper by expressing a hope, that this important miticroJ may meet with 
more able investigation. 

VI. 
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STRUCTURE 
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Ililli of ^tuhahli^ Nagimr, and its immediate rtcinitif. 


By t«e late H. W. VOYSEY, Esq. 


Ajtsiiitmt Surgeon His Majesty'^s 67^A Foot* 


Tar. hill of SUdhaidi altliougli agreeing in form and interior structure 
with other basaltic hills in its neighbourhood, merits a more particular 
description on account of some pecidiarities in tlie composition of the 
main rock, hitherto unnoticed by Geologists, and for the opportunities 
afforded by its extensive quarries of studying the varied structure of the 
rocks of the trap family, which Is rarely to be seen in so distinct a manner. 

The mass of Uie hill is composed of porous basalt, with a Bemi*cohiinn. 
ar appearance, derived from numerous vertical fissures. It passes in some 
places, both in a gradual and abrupt manner into a coarse porous wacken 
or Indurated clay, wliich in its turn changes in a similar manner to the 
nodular basalt or wacken, of which the nor them and southern summits 


of 
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of the liill are coD]]>oscd. At tJie June lion of tlicse rf>ck.s, tlie poasa^c ia 
GOiuetiiaes so gradual as to give tlio tatermediate rock an indctcruiinate 
character partaking of the nature of both. At others, it is abrupt, yet 
notwitlistanding the abruptness of tlie ctiangc, the vertical and horizontal 
fissures are prolonged into each and cross the line of junction. I shall 
not here enter into a greater detail of these appearances, but shall con¬ 
tent myself witli observing that the most satisfactory explanation of 
these phenomena, is derived from that theory a'hich ascribes to the trap 
rocks an igneous origin, under pressure of a great body of water. 

The semi-columnar basalt forming the greater part of tlte hi]] is very 
porous, containing numerous amygdaloidal cavities, which are for the 
most part merely lined with a peculiar mineral, which i presume to name 
•conckoitial augite; soraelimcs, however, they are nearly fiUed with it, or 
with calcedony, semi-opal, or carbunuic of lime; the calcedony being 
usually covered with a coating of green earth. The rock itself is com¬ 
posed of hornblende and felspar, with the augito, so profusely disaeminat- 
ed, as to claim a right to be considered in some cases, as a constituent of 
tlie rock. This is, 1 believe, llie drst time that eonchoidal augite lias been 
found entering into the composition of basalt. The rock is fueiblef and 
is of considerable specific gravity, notwithstanding its porosity. The 
vertical and hortzonial fissures are not always straight, but arc at times 
waved ; they are also, sometimes lined with an iofiltralion of calcedony 
coated witli clay and chlorite. 

This 


• Frtm ihe dlUciiTtjr pncuTing ipccliMiii •uCdentIjr Iirge to Amil^fe, J iitte ooi been mbto 
to ihtenni&e it4 eat^wiition ejtscil’V. 

t I ho** liiteljf hoit (to opportiJiMtj of a Ijirgc pifoo of die bAialt tii a Mcel 

fiinii«« * die {FfiNtiict After wi hour’* ftiMon ww a fine block optke luonc, renfflblwg poroue 
obfidias} glou boulot ere commanly nuilc in the MeOiterroneao froio bAiilt, end diet of Sa4* 
Mdt toAiiu to be of ui cijihIIj fkvourable OAtufe ftw dm purpoee. 




THE HILLS OF SITABALDI, NAGPUR, Ac. 


125 


Tbis rock is sircceeiled hjr an indurated clay or wacken, m’btcli at its 
jonction with the basalt, frequently partakes of its sctni'Columnar struc¬ 
ture, the vertical dsstircs bcini^ prolonged into the wacken, and the sbis- 
tosc structure of the latter extending into the basalt; these changes may 
be very favorably seen in the fosse, which surrounds the fortiftcation. 

The indurated clay or wncken seems to form but a small proportion 
of the bill, os it is not seen in the hollow between the greater and less 
elevation, the semUcolumnar basalt being there uncovered by any rock. 
It also contains crystallized carbonate of lime and semi-opal, but calce- 
dony coated with green earth, is the most common mineral found In it. 

This rock passes into the nodular wacken, which, on a easual inspec¬ 
tion, appears to be a collection of stones roanded by attrition, and invotr- 
ed in a matrix of clay t when examined more carefully it is evident that 
this appearance is on'tng to a peculiar modification of the concretionary 
structure, d evcloped by decompos i t i on. N uclei, o f various sizes, are eiive - 
loped by concentric lamellx, which peel off as decomposition destroys 
their cohesion. They are consequently seen in various states of decay 
and of sizes, varying from several feet in diameter to several inches. But 
their true nature is easily discovered by the mutual indentation of the dif¬ 
ferent lamella', which surround their respective nuclei; the centres from 
which this pseudo crystallization has proceeded. The existence of the 
vertical and waved fissures, need scarcely be adduced as farther proof 
that they are not the product of alluvial detritds. 

It appears most probable that they owe their forms to molecular 
magnetic attraction, since they contain a very large proportion of oxide 
of iron (nearly twenty-five per cent.) as may be perceivetl by the great 
specific gravity of hand specimens. 

I 2 
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The oodviJar wacken or basalt, is one of the most common forms of 

trap in the extensive districts, composed of the rocks of this family, south 
of the y^ermadd^ 

It occnrs perpetually in the cxtettsive and lofty range of mountains, 
situated between the PArm and rivers, and appears to form their 

principal mass. It is found ei|ually abundnnt throughout the whole 
of^Beror, partof the provinces of//yrfrraW, and S/tofapHr, and 

appears to form the basts of the great western range of trap hilla, which 
separate the Konkatt from the interior of the DirA’Aiii, 

It IS probably one of the main sources, when decomposed, of the 
black diluvial soil, to which owes so much of its fertility. 

The valley or extended plain of Berttr, that of H&saHabftd, of Aferoij/, 
ofNandidia, south of tbo Krisknd, of the PAMd, bordering the Krishnd, 
and numerous others, all lie near tlie course of rivers, which at some 
former period have covered these plains and formed their extensive depo¬ 
sits of aUuvmni. Whether the deposition originated in some snddeii and 

partial inundation, or whether it was owing to the gradual subsidence of 
the waters of the great deluge. 1 think may be determined by cautious 

inveaugation ; I am at present inclined to think that the most probable 
cause was the latter. 

The hill of Siiabaldi offers favorable opportunities, if the ipiarries 
are extended, of ascertainiiig positively whether the basalt is merely a su-* 
perficial deposit, or is deeply connected with a mass beneath. It is sur¬ 
rounded on ull sides by gneiss, or slaty granite, which is found at the 
base of the i*ill a few feel deep. Perhaps Nagpur affords more opportu¬ 
nities than any other part of India. of studying the geological history of 
t esc rocks, as it is situated near the junction of the primary and over- * 

lying 
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lyine rocks. Numerous opportunities must arise during theexeasutmu of 

„ells and bsths. of ascertaining the connexion of 

weU in Mr. .\aex.GoanoN’s garden, near the base of the i , 

forty feet depth, penetrates through three or four feet of hlaek. sod. su^ 
reeded by a magnesian siliceous cloy, which appears to owe its oripn 
,h. decomposition of the gneiss, by which it is immediately followed, and 
which continues to the bottom of the well. 

From the summit of the hill of SimWdi, the difference in the out- 

line of the rocks eastward is very perceptible. • The 
and long flat outline with die numerous gaps of the trap ^ . 
exchanged fo, the ridgy, peaked, sharp, outline of the primary rocks, 
itesirc* and it. vicinity, the rock, are of granito and gnciM At Dan¬ 
ger! at Palora and Permnl. are found cryatallixed marbles passing 
into'gneiss. capable of receiving a fine polish. Some of them contain 

a small quantity of carbonate of magnesia. At Khamr , a o omi e 

umgncsian marble is found also in gneiss. At NoyuWml. Pmusi. 

Urn bed of the Ptd, mver, granite and gneiss of various kinds, a^ 
guarts rock and sandstone; and foliated block manganese ore is in great 

quautity^ 
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OBSERVATIONS 

ON THE 

Geological Appearaiicex and General Features of portions of the 
miayaa Peninsula, wim? of the Countries lying betwixt it 
and 18** North Fafilude, 


Bt captain JAMES LOW, 

(y the Madras Jrmjf, 

It is widi extreme diffidence that I venture on thie subject, as it is one 
which cannot be fully elucidated without a much more cxteneive research 
than 1 have had it in my power to make, and a higher degree of 
geological knowledge than I possess. 

Since, however, the countries alluded to. have not hitherto been gCO- 
logically described, and as political circumstances preclude British re- 
search from a wide portion of Uiese interesting regions, the Society wUl, I 
trust, receive with indulgence the results of my personal investigation, 

The grand general features of the Indo-Chinese regions seem to be 

alternate ranges of hiUs stretching nearly north and south, and conforming 

occasionally 
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ocasmually lo the g^ne..! direction of Peninsular Tracts, and of valleys 
^ of vations breadth, through which flow large nvers. 

The principal ranges are, that which divides AsatA from Ava. then 
the and Aea range, next the Siamese and Cambifan. and again 

the Camb.,jan and range. The coulinuity of these appears to he 

most liable to in term p lions as they approach the south, and none of them, 
as far as my mforenation extends, can be compared in height to the 
secondary ranges of those lofty Jfii»n%na mountains, from which they 
nrc evidently oflsets. The broadest valley seems to be that of Am, and 
the narrowest the Cambajan one. The general inclination to Uie south of 
the whole of the regions lying betwixt Bengai, and the sea of Skamscatba, 
b apparent from the course of the rivers being in that dbecUon, From 
regions contiguous to the sources of these rivers, the tide of populaUon 
which overspread the southern plains, appears to have flowed, a position 
w'bich might be illustrated by the affinities of languages.. 

The /.idD-C'/iiwc.-fe ranges are in so far as we yet know covered by 
deep forests. It is only, therefore, in Uie ravines, formed by torrents, and 
on the face of .an occasional precipice, that their strueturc can be eonjec. 
tnreil; and these facilities are available at but a very few pomts, owing to 
the wildness of the countries in which they occur, and of the barbarous 
hordes which roam over them. 

I will begin with that part of the J/rtfoyaa Peninsula lying m nbout 
4® S. latitude, and keeping on the west coast. This point is. in the Perak 
vouotry, which is governed by an independent Malayan chief in alliance 
with the British. From this last circumstance we may hope in time to 
gain a more perfect acquaintance with its geological pecoliariti 




Close 


130 


OBSERVATIOKS ON THE GEOLOGY OF THE 


Close to the entrance of the Pernk river ate the Jionniin tslands. 
lilllv, with rocky shores. seems to be here the prevailing rock* 

The plains of PciflA* are cliieily alluvial, up to the line where a marked 
ascent to'wartls the central range is discernible, and which may, perhaps, 
?jc averaged at fifteen mites from the sea. The range in question ia a 
portion of the great N. and S. one, which dirides the Muh^an Petiiu^Iti 
longitudinally. The rivers to the eastivard of it consequently disembogue 
themselves iiito the Gulph of Siam, while those to the westward enter the 
2fai/ of Ben^mfaiid the 3Macca S'frail^, This range, generally, considered, 
lies nearer to the west than to tiie east coast of the Peninsttlar. Where it 
bounds pfrak on the cast, it ia both lofty, and, in so far as observed, con¬ 
tinuous. Gold has been found in the beds of some of the luouutaia tor¬ 
rents which join the Perak river. From specimens of ores of gold, found 
in the hills east of Jl/n/accu, it would seem liiat the matrix is most fre¬ 
quently quartz. That the Mahectt Peniftsulti was tlic golden Chersonese 
of the ancients, cannot now be proved, but it yields at this day gold in 
aufficient abundance to render this position probable. The granite forma¬ 
tion appears to predominate amongst the Perak hills, and ia it are found 
the veins of tin from which the Dutch formerly derived much profit, and 
which now yleld-s VEiluablo supplies of that metal. The mines must be 
very rich, since even at this period the native workman seldom digs above 
ten or twelve feet below the surface, and often contents himself wilii merely 
washing the soil taken from the betls of rivulets, and separating the oxyd 
of the metal in the shape of a black sand. The oxyd of antimony is also oh- 
ttuned in large quantities amongst the hills, but my specimens being pure 1 
cannot specify the rocks with which they are associated. Lime is also (ac¬ 
cording to imtivc fonnation) obtained, but its nature and locality have not 
been ascertained. From some native accounts also it seems not improbable 
Ihnt coal will be discovered in iliia track, Perak is a fine country, watered 
by a river of a very picturesque nature, and it contains a considembte 

population 
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population of Ciiinese and Malnye. Ffutn PtyriiA-, northurard to PfflOMj, 
the coast is level, with a few detached hilb. not characterized by any 
peculiar feature, which mit'ht contrast iheni with those we have been 
describing. PeitaitK, It is well known, exliihita an almost exclusive 
granite formation. The granite is. for the most part, grey, and decom¬ 
posable, generally flaking, oft* by esposme. It proirndea at tUe sumrott 
of the hi lb, and may be found lining their base. Mka occurs occasion' 
ally in pretty Urge masses, and while quartz, regularly crystallized, is 
found sparingly. On the sJiores of several of the small islands lymg off 
ii on ihe south-east, conglomerate, tinged with oxyd of iron, b found as 
weU as the usual granite. 

That part of the great peninsular range in tJic latitude of Pettauff, is 
much broken ; but many of the hiUs arc of considerable height. The 
loftiest one, visible from Ptwng, may perhaps be slated at four thousand 
feet. They arc almost all rich in ores of tin ; and were European scien¬ 
tific men to be permitted to csplora them, we might expect to derive 
interesting results from their labors. A table land of coMrahk 
ti'on and covered with grass, is reported to be about north-east of 
p,nans, in the centre of riie great range. The jealousy shewn by 
the S^ese, has hitherto prevented me from visiting it. Marble is reported 
to be found In this direction; but no specimens have been obtained. The 
Malayan inhabitants arc all friendly to the Britisli. 

That portion of the /fwfJa Coast, facing Peani*^. has evidently, in 
many parts, been rescued from the sea. The period when this happened 
ianottraditlouaiiy known, altliough it is conjectured that it is not very 
remote: mounds of sea-sbclls are found about two miles inland. There 
are detachetl bills on tliis part of the coast, which contain tin. 


1J2 OBSERVATIONS ON THE CEOLOGV OP THE 

The KcMa Peak (termed By Hie nalive. Oumag Cherai), is m, 
object of cODsiderable Beologieal. as aeil as geograpliicoj, interest. Its 
heiglit has not Imen cotieclly oscerlaiaed. It me) perhaps be stated at 

three thousaed feet at least above the level of the sea, yhicli aashes part 
of its base. 


The summit has not been reached, as far as I am aivare. by any 
European, although perfeetly practicable. This has been greatly owing 
to the jealousy of the SiamtK. From specimens of rocks and ores 
brought from this hili by intdiigent natives, uho a ere sent by lae to es. 
plote it, 1 am enabied to state with some measure of coolidence. that it 

principally consista of the usual granite of UiU coast. On tlie sea face 

IS aetitr washed by a waterfall, where large crystals of white quartr are 
^t i-similar crystals were brought to me from a spot near the peak. 
The summit is a granite rock, with a flat termination of a few souare 
yards bare of vegetation, and accessible with diincully. This mountain 
contains gold ; and tin ore was formerly obtained in large quantities on 
■t. > arions ores of iron were brought to me from it, and it is probable 
t at many otjier .•aluable minerals may yet be found there. This moun- 
tntn abounds with all tire valuable woods of this coast, amongst which 
ore several kinds of fir. The inelination of tho hill i, apparently ,o the 
east, and there is a veiy remarkable break (»f sis or seven hundre.1 feet 
judging by iLe eye end teleseope, at the dislence of ,e„ miles j i„ 
rwk, <fast ol the peak, which may have been euoseci by an earthquake. 

The kller plicnomenon, it may be remarked, is not foUowcd by such 

woleu, effects on Htis cormt. ns on the frW »/ AWre. and on /ma. 

^cesistenee, however, of ho. springs la various parte af the eentnU 

^,e. ...dtcatestlie prevalence of mineral sabsteaces. ofwbieh speeimen. 
have not yet been obtaiiieiJ. *^i*ecimena 
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- Advancit.- northwards from G»>w7,- Chgrm, and pnasing the mouth 
of the Kcdflit river, which takes its rise in tlic central ranqe nnd fendizes 
an extensive track of rich soil, the arat object which attracts the atten¬ 
tion is the elephant rock, a short distance north from J&iWn* U ^ 

dark mass of granite seemingly, and it .hoots very abruptly out of the 

forests to tlie height, perhaps of four hundred feet. 

The coast continues low to the northwards of this point. Turning 
to the Lauemg /.Wr, wo find granite stdl premliug, but here in the 
“ bird neolrocku.- we are enabled to note tJie southern termination m 
this line of tlic limestone forraation which has been traced by me up to 
the northern boundary of tbe Martaban province, i have no doubt, that 
detached lime rocks abound in tiie central range, but they am not con¬ 
nected with this formation in so far as wc yet know. Tbe first decid¬ 
ed indication of the presence of lime, was observed in a perforated 
rock, lying off the N, E. side of Pa/o Trotto, 

The calcareous rock is here much tinged by oxyd of iron, and mixed 
lip with different earthy substances. The strata are incliocd to the west 
at an angle of about 30®* 

Several mUes north of this point, the Traag rocks begin. The first 
of these was visited by me ? but it merita much narrower inspectioD, 

than time permitted me to make. 

It is a huge mass of heterogenous rock rising ont of llmseato the 
height of about three hundred feet. Its shape approaches to an oblong 
square, and it U rendered inaccessible by cliffs. The whole seems in¬ 
clined at a slight angle to the south. 

t. 2 
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Troio tUe ilecompoaing uatiin? of tbe aiirfacc, it would he no easy 
task to arrive at a speedy conelusioa respecting its whole structane. It 
appeared to me to I'OSt on a granitic base, covered by various admixtures. 
The superincumbent mass is heterogenous. Lime stone in various stages; 
veins of quart! and oresof iron are most prominent calcareous incrusta¬ 
tions line tlie hollows of die cliffs ; where aUo the agaric mineral abounds; 
—and the cliffs are, in some places, curiously marked by broad vertical 
ribboa-Iike streaks, varying in colour according to the strata from which 
the water, contaiuing the colouring matter, has flowed—white, block, and 
dark bluish, and slate colours, arc most frequent. At the south end 
about half way up the cliff, there arc magnificent natural axeliefi. The 
grotesque calcareous stalactites, wliidi depend just over the entrances to 
those, give them, as a whole, the aspect of a decayed gothic ruin. 

A cavern has been formed quite through the north end of the rock by 
the action of the sea below, and the gradual decay of the structure above. 
Stalactites hero abound. 

Our boat carried us into tlic centre of this cave; it is gloomy, but the 
roof is perhaps fifty feet high, and dome-shaped though rugged. Here 
were observed flimsy ladders of flexible cane, stretched betwixt projec¬ 
tions of tlie rock, uud on emergiug from the cavera, similar ladders were 
observed to have been arranged up the face of the clifl, in a zig-zag man¬ 
ner, here fastened to a jutting point of rock—there reeved tlirough a 
perforated angle. These hud been thus placed by adventurous Malays, 
in quest of the edible birds' nests. Their trade is more dangerous than 
that of the samphire gatherer, or the Hebridtan Birder; but it is more 
prefitable than either. Several of the birds’ nest islands, in this line, 
have been so tortuously hollowed out by the slow opcmtioti of ages, that, 
previous to going in, the nester fastens to the entrance the end of Uie clew 
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be takes Yiib bim, timt be may ual lose hU way. On ibesn occnsioiw 
they use tlnmmer torches. The eye of the swaiiow wliicb bniWa these 
nests, must be peculiarly formed to enable it to work m,d nestle In nxxch 
a. labyrinth, ’ivbere total darkness prevails. 

A pocket compass was placed close to that part of the cliff, which 
seemed most strongly impregnated with iron ; but it was not aflected. 

Near, and to the north of this rock, is a very rocky island, tenned 
Ka Peso by the 5iai«wc. because, tn their legends, it is related, that un 
unduUful sou having denied assistance to bis parents, out of the profits 
of a successful voyage, the gods scut a storm which drove his vessel to 
sea, where it was transformed into this rock. 

The general structure nearly corresponda with that of the roc;k just 
noticed ; but it has a most singular aspect from a series of peaks which 
rise from it—bleak and striated, and which, on a near approach, resem¬ 
ble the chimuies of glass manufactories. The geological features of tJiis 
island may be best seen at the north cud, where large masses have fallen 
from llic cliffs. Here granular magnetic iron ore imbedded in a calcare¬ 
ous and micaceous gnngue, was found in considerable quantity. A nearly 
similar sort of iron ore abomida ou the high ground on the main laud, at 
the entrance of the TVaw^ river. 

These rocky islands are mlomcd by nnmerons beautifully flowering 
shrubs and trees, and ate frequented by the white sen pigeon (ColumbadoL 
maris), and by birds of passage. A coarse coral bottom prevails around 
each ; but the depth suddenly increases at the distance of two or three 
hundred feet from the shuio: oysters are abundant. At Uie north side of 

the narrow entrance to T'rang harbour, ua N. l^at, 7 20 is a remarkable 

calcareous 
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calcareous rock, with several caverns in it. The carbonate of Wtac, in 
conglomerated masses or iu stalactites, is here nmcli purer than that found 
nmoiigst the islands just described. Several of the sutiaciitic masses ate 
bell or fungus‘Shaped, the apex upwartls, and when struck, are found to 
be remarkably soneroua. These are alt tinged with iron. 

Paio which forms tlic northern side, exhibits granite and 

iron stone, with veins of quartz ia it. From, all that I have seen, it 
should seem that the lime formation becomes more compact and pure, as 
it is followed in a northern direction. 

The rock in question contains a detached portion, having a stratided 
appearance, and inclining to the S. E. at an angle of about 35*. In one 
of its caves were observed twelve human skulls, laid out iu a row. They 
were those, the iviamese said, of Barmans, who were slain in those wars, 
when they attacked and destroyed Part of the stockade, which 

surrounded the town, was yet standing, when 1 visited the spot in 1824, 
about fourteen years after its destruction. The thick planks, or beams, 
were quite souud, and very hard. The tree, from which these durable 
walls had Imeii obtained, is the iWai-Ae-Mia of the Siamese, and the Jtayu 
g'ittakof the Malays. 

The Trang river is broad^with a high ridge running at right angles 
to it, on the west side of the entrance. Granite rocks here protrude 
through the soil, which is red and ferruginous. The shore is overspread 
with lumps of micaceous iton glance very fusible. The iron ts in small 
rounded particlc^black, but yielding a reddish streak, and when reduced 
to powder, adhering to the magnet. The matrix is a brown ochre, which 
amis tlie fingers. The quartz, which is found imbedded in the granite of 
tins coast, is generally very laminellar, and the plates transparent. There 
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.r<=*Te«a fiiltedi»=»miblctom .!.« pl«te i but ntile iufemutiou 
obfinrf «8»'dine the (rmtl nuige. The youns R«ja "f 
„e. thul the p.u». l«t. i« thehUlu, u. diffleult; but « he «H. ta. ele- 
phunt the whole my on several oecooions, hisoeeountis no doubt euag. 

gerated* 

Most of the small ialambiv lying betwixt Trang and J«n*-ngrA»B, semn, 
for the greatest part, eomposed of gnraite. It trevaiis in the latter island, 
and here again tin appears in proaimity to. or interapersed m it. and it. 

debris. 

A range of hills, the highest of >rhicb, I l>eUeve, will not be found 
to eseced one thousand feet, stretehes longitudinally through the wlau . 
with one large break in the middle. The island was prabaWy joined 
to the mainland, since the Papra StraiU which separates the two, « 
narrow and rocky. The island, when I visited the interior in IBM. ha ft 
population of six thousand souls (Siamese.) 

The tin formation seems to run in a continuoua line ftotn the sodthero 
o,traiaity of Uio PoaiaaulaoptoahontlS'N.Utitude. Bayoud tliia point 
aeithcr Butmaaii aor Siatneac have diacoverod any lainea. Bataat e 
coaattico. lying on bod. .id« nf the great belt of mounteiaa, "'•1*'^'“ 

toadietaoee of twenty niilea. respeettvely. f»m the .k.rta of the lalW. 

inhabited by wild tribe, of Korion-s uoiiitereatcd in the .earth for t a 
metal ooly. It » pmbablo that tin doe. «ri.t in these Inutadea. « 
ilwlf again ia T/lompt. one of the provineea of the SUh. m l le ur- 
Utait. term the inbobitnnt^ and lying, if 1 can depend on Ibe dmtaoce. 

gi,en to me by natives of Uie country, in ahoatiO M. Lot. and Long. 

too. The native, call theffl«lv«p*». They ara shorter in aiaturn than 

the Durmniis. end their fealares partahc much of those of the Cliii^. 
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There the tin ore occurs in bet!of streams mtxeil with snnd. The 
natives do not dig uiinGS to get at it, owing perhaps to its being of iittJe 
value at such a distance from the coast. They have, however, by (heir 
own accounts, valuable lead ores, which they reach by deep sliafts. 

In Captain FoKaESt'a time, when Junk-ce^fon was visited by nainerotis 
native traders, the mines yielded an average annual quantity of five hundred 
tons of tin. But as the poptdation has been reduced (o about six thousand 
souls, and as the Siamese have niittos closer to their cupital, a very small 
supply only is now taken from the island. Perhaps it may be rated at one 
hundred Baliars of 4J(J lbs. averaged each. A Chinese smelter informed 
mo, that be could afToid to produce tin at a cost of ono-hatf at die utmost 
of the market rate. The miners dig pits of from twelve to twenty feet deep ^ 
but seldom venture a lateral shaft. The ore is generally in round or 
oblong maases, with well defined crystals, and in a matrix of quartz, or 
bedded to masses resembling half decomposed granite, yet of considerable 
hardness. 

The furnace in which the pounded ore is smelted, is made of a com* 
pact of clays and earths, is oblong in shape, and about three feet liigh. 
Alternate layers of ore and charcoal are put into it, and the ninaal hori¬ 
zontal tu&e bethicf of the Chinese, is kept incessantly at work during 
four complete days (of twenty-four hours) and one night, when the fur¬ 
nace is cleansed. After some hours labor, the tin makes its appearance, 
and is run into moulds, and the furnace is fed with more ore and fuel. 

The Jia^ a/ Phvn^a, whicli stretches N: E, from Junjt-te^l^n, is te- 
markable for the magnificent rocks, with which it is studded. At the 
distance of ten miles, tliey appear like huge artificial pj-ramids; but on a 
nearer approach, ilietr outlines change to coltuunar, or massive. The 

principal 
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■ ,i»l T«k, o«>»y » tine .f ahou. tan n.il«. in n nnrtl. nnJ annth 
n ttnirctn «tn=.i.y -i« kaHind ... town nnd ™«oy of 
pir«.« .• tkenonthorn ten» in the ,an. nbnut fnna nai.o, fton. ..to n.n»^ 
nf the rivel. Their direction, therefore, is nent y t o o 

reeks’ The part of the rengo. lying in the sen. con.nsts of nnnre- 
. . h„l reeks of dilfcrent elections, nnd reoslly innecessihle. The 

inanyins.n„ee.Ishon.dst.....xeeedhveU„ndred 

seuioni fnlisshortof hnndrei. One of then, has a very eo^n.^ ns^ . 
which might lend n distant spectator re suppose it was basalt e. They 
are all, however, chiedy composed of, . .appose primary lime^^e 
and like the recks which have been already described, exhibit no t,™ 

™ ,Lie remains. Some of the apreimens of stalactite, which have 
been presented to the Society, were reken from one nf a senes of greVloa 

in and near the base nfnne nf the PWaga reeks. These cavern, are 

abeiit six feet above high water mark. The '“f* ^ 

eaceed tea feet ia height, and they look as it supported by the na.a^ 
pillors of spar, wbieh have been grednldly formed by 
rep. Several of the atalaetitea have barely reirehed the S””-"'”'” 
reneh the door, anil a donbi. formatino i» going on. The side, 
grotios are Uued witU tUe same calcareoas spar. 

There ia an insulated rock acar tins spot, which is ^ 

grand nntnrnl tnnnel. To the top of the iireh the heigh, is 

L. nnd gre.e,<,ne.ahapedst«lac.i.es depend from above Oio entrancm. 

from the roof. A boat can get within the arch. 

The valley of PM»s^ « about three miles long by one. on an 

average, in iKe.dUi.imingoyal-.lmireil. i-l _ 

hemmed in, to east and west, by reeks and ItiUs. Thoire on w 
leas, abrept, and seem mesUy greni.ic i those .»the east 
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piictaresquc appc&tance, and wfterc the river M osiicj; their hnae, present 
perpendicular cliifs of tour find five hundred feet, Thej' are even niote 
purely ctdcnreou^ than the rocks at sea, for many look at a short dis- 
tatice* sia if formed of chalk. This they owe to the agaric iiilneral. Tin 
abounds! in the granitic hills in the vicinity of this volley. The great hill 
range, of the Peninsula, waa not observed from Ibis point, owing to tlie 
intervening rocks. But the Siamese chief iDformed me, that it must b& 
erffistv/in the route thcjicc to the opposite coiist of the Peninsulu. No 
iidbrtnation could be expected from liim, as to the rocks associated there. 
The population here is about eight thousand souls, including six hundred 
Chinese, and about one hundred Siamese priests of all ages. 

Passing to the northward of Junk^f^ion, the coast is bold for the 
diotanco of a degree; and lying about thirty miles off this line, are nu* 
metoos calcareous perforated rocks, frequented by the edible birds' neat 
gatherers. 

From all atx^cunts obtained from native traveUers—fron] personal 
observation when aailiog np the coast, and with reference to the narrow¬ 
ness of this part of the Peninsula-—it has appeared to me tliat the great 
central range is here of less width than at any other point. But I 
cannot admit, that this circumstance, os some have imagined, should 
give any color to the supposition that any internal navigation is, or could 
be, rendered practicable betwixt the of Bengal and the #Sw/pA of 
I have before me native plans, in which the hills are laid down as 
Continuous. .At any rate, the inclination of the countries towards the 
Gntph of Siam. On the one side, oml the Bag of Batgal on the other, is 
So tnbat as to prevent the rivers which flow over them from being navi- 
golde to good sised boats, beyond perhaps ten or twelve miles from their 
mouths. 
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The sources of two rivers may indeeci tie within a few miles of eai:h 
other on opposite sides of a hill or a range—yet tlie spot where they 
respectively lose the name of mountain torrents, and heconie navigable, 
may beverj^ widely asunder. It is tme, tliat by running up the Kra, or 
any other stream in a boat, a traveller may get withiu two or three days 
march of the place of embarkation on a river on the opposite coast; and 
tills is all that can, with our present information, be admitted. All the 
rivers oil this coast are wide, and some are deep at their mouths ; but, 
with the exception of the Tenaserita and Titvatf rivers, which incline to 
the northward and avoid the hills, they suddenly contract and grow 
shallow. Tin abounds betwixt Junk-ce^hn and ^lergui. 

The coast of TViHiMn'm, from 10* to IT 3tX N. is shut out from the 
ocean, by high and generally rocky islands. 

Those which form the west side of /WrwfV Siratts, up to the N, point 
of Ihnaei, in 11“ 3' N. (instead ofl 1* 21" as he gave it}, arc well wooded, 
and are chiefly composed of granite. Df/mel is a fine island, twenty 
miles in length, by twelve, or thereabouts, in breadth, with a rocky coast. 
On sailing past a spot, described and sketched inFoasEST’s work, and at 
which he mentions having taken in marble ballast, 1 cotild only find a 
great quantity of large smootli boulders of quartz, which had been asso¬ 
ciated with slate ; for, upon inspection of the coast, thick strata of soft, 
black slate, with veins of quartz, were discovered. The slate had, in 
some places, an admixture of iron ore. 

In Coasting Domel, the liiils on tlie mainlatid are distinctly perceiv¬ 
able. The highest point w as conjecturetl to be about three tliouHand feet 
high* These hills belong to t!ic great range En all probability. The highest 
peak of SL Matthfiea /if/uad, may be nearly as liigh. 

jj 2 
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All tlie Ulaacls tliis chain esajniued, sliew bold coasts towards 
the sea< 

There is a conaideralde opening north of Domei^ where a distinct 
archipelago of bleak and rocky islands begins, and strctcldng north and 
south. The belt is formed of four or five parallel rows of islands, and 
may be tiveiity miles in breadth. They are not laid down in tlie Charts. 
A vessel, 1 sailed in, passed through amongst them in coasting, and as 
the numerous dangerous rocks with wiiidi tiib liitherto ujiexplored track 
abounds, rendered it necessary to anchor frequeiUly, I had opportunities 
of visiting many of the islands. The channels are, for the most part, 
deep, and a vessel of two or three hundred tons can scarcely find anchor¬ 
age near many of the talauds when within half a cable’s length of them. 

Their formation is primitive. Tlie granite is occaaionally associated 
with black abistose strata, or sandy elate. The specimen produced, was 
taken from a vertical stritum, of exceedingly indurated ahist tinged 
by oxyd of iron. Lime rock was not observed to prevail. But several 
of the islands seem heterogeneously composed. Occasionally quartz, 
wliite and tabular, was seen to pervade in broad veins the granitic 
rocks. 

Several birds* ne.st** rocks are scattered amongst this group, and 
it may be inferred that they arc calcareous. Pearl oysters are occasion¬ 
ally picked up. The pearls got from them are seldom of mucJi value. If 
pearl beds of any desirable extent do exist, the practice of diving for 
them, as at Ce^hti, might be applied with advantage. The whole of the 
islands noticed, are destitute of any fixed population. But there is a tribe, 
termed Ckalome and Pose, the families of wliich rove about collecting the 
birds* nest, the dammer, the bcclic-dc-mcr, conch slugs, wax, scented 

woods. 
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vroDiU, and other products of tlie islanik. They liire in covered boats, 
and appear iooflenstve; readily bartering the above articles for suck 
merchandize, as the SttniiaHs bring to them. 

The SiittHcsc appear to exert very little, if any, control over these 
islands. Their part of the coast terminates ut P«A CAim, a river of no 
consequence further tlian as it forms, according to opinion, the 

southern boundary of the BrUitA possessions in this quarter. 

Leaving tJiis coast for a space, 1 ^ill now cross the Peninsula, and 
endeavour to give as brief an account of such geological and mineralogical 
notices as 1 have been able to obtain, respecting A’iowi. 

TJic sea, which washes the shores of the Peninsula on the east side, 
is studded with numcrons islands, Imld, and, for the most part, rocky. 
TJie edible birda* nests being here procurable from the caves, it is probable, 
that lime abounds in tlie rooks. Along tlie shores of the CUumpimn and 
CAa»ja clistcicts, ferruginous strata are prevalent, and loadstoae is said 
to be procured from them. 

At Bon tapAim nae, nearly ift the latitude of Mtrguit are the only 
gold mines now worked in Siam. The gold is either in the shape of dust, or 
found in a reddish earthy matrix. To get this last kind of ore, pits of no 
great depth are dug. The ore is merely submittod to tlie agency of lire. 
It is not believed, tJtat these mines yield annually more gold, than would 
he valued at perhaps about 1.'>,ODO rupees, But as the miners (about from 
two to three hundred, it is understood) only mine during three tnontiis in 
the year, and as they go very clumsily and unskilfully to work, the real 
value of these mines remaius unknowa. 
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A diligent authori* who visited Siam, oliservos of tho Siamese, that 
“ neither their mines of tin, nor those of copper, lead, and gold, have ex¬ 
perienced the benefits of the industry and intelligence of the Chiacse" 

Previous to opening a mine, the propitiate the spirits of tlie 

ground nnd of the stream, by the sacrifice of cattle and poultry, and by 
offering up these and fruits on temporary altars. This custom is equally 
obsen’cd by CA»Wse and MalaifaH miners, on opening gold or tin mines. 
With respect to the SUuM^e, the practice is a direct broach of the primary 
ordinance of their faith " not to kill that which has life,” and points to 
a period when they worshipped Gfimi Loci, and other imaginary Dewins, 
Cornelians are found, it is said, on this coast. 

Proceeding northward, till within about a days coasting of the Siam 
river, a hlU, termed K,ha^ Deng, or '* ifte red hiU" appears on a point of 
land. The coast is covered wiUi ferruginous earths and strata ; hut of 
these no specimens have been obtained. Close to tliis place, and stretch¬ 
ing for the distance of ten or twelve miles northward of it, is a very 
remarkable range of pyramidal hills and rocks, termed by the 
“ .Slim sae yat,” or “ the three hundred peaks.*’ They vary in height 
from an hundred feet to perhaps twelve hundred feet; some rise from the 
sea, others are scattered on the main land. 

This account 1 give from native infortnatton, although European 
navigators have incidentally alluded to them. They take from hence a 
kind oflione, (perhaps an iron ore), varying in colour from black to white. 
The valley of Sia>n is chiefly alhiviat, widiiu the scope of the annual 

inundations 
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inundations of its river. The first rocky formation of any consequence 
northward of Ifwikok, the capital, is at Prnkh, three days by water, 
north-east of llie old capital, awl where there is a famous impression of a 
foot of SuddUa, The Siamese priests have long imposed this sculpture 
on their followers, who never doubt their assertion, that the legislator 
alluded to stamped the impression with his own foot. 

This Praidt has been made on the solid rock [a granite, if my in¬ 
formation is correct], which protrudes at top, and a stair bos been cat out 
of the rock to ascend by. A copper ore is said to be found on the fiat 
grounds near this place. About fifteen or sixteen miles aliove Prabdt, 
there is a low hill called Phra CAavja, vrhete granite, from my information, 
prevails, and w'here the natives fancy they can trace on the fitce of a rock, 
the lineaments of Jtnelitha. Iron ores are found here. At ^apphtthun, on 
tlic south of the roatl to Z,rtos, large quantities of a very white argillaceous 
earth are obtained, and reil ores of sulphur are said to be brought from 
this quarter. At Kkordt they use, it is said, a plum-pudding stone, or 
breccia, for building; and at Napphabuti, in this quarter, they find yel¬ 
low, red, and white ores of arsenic (Real^ir ?J a metal which enters largely 
into the Siamese Phnrraacopceia. The range of hills, stretching N. E. 
from a point in about Pf. Lat, itP on the east bank of the river of Siam, 
vicids Ore of iron in great abundance ; and the f’Ainwv have, therefore, 
established a large party at a town lying on a branch 

of the river. They nianufactnre various coarse articles of cutlery, 
w'Uich are rejected by the iSioMtejc themselves, in favour of foreign 
importations of that metal. Iron mines exist also at Sokkothtti, higher 
up the river. The range of hills dividing Siam from Sattlh Lmos. is 
continuous, according to every account 1 have received from native 
travellers, who invariably go most of the journey by land. They 
affirm, that there is tio water coramunication. across the country; so 
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Uiat Uie river Aaam, laid down by some geogtaptrere,* appeaisi to have no 
existence. 

The 3/e Aeiin, or great river of Siam, has been traced by me, in 
native iua]>s obtained from people of Laos, up to about 21* N. Lat. where 
are high hills abounding in hot springs. P,fiokAaa Lo-aag Prabang, a 
hill many days to the northward of Laoch^g, In the south of Laws, yields, 
it is said, gold and prccions stones. It may be the Mahaniif Long of Du 
H\ld&, where, be obsen'es, were to be found “ gold, silver, copper, tin, 
and red sulphur." At Chautabua, on the east coast of the Lialpk of Sfaai, 
granite is believed to be the prevailing rock, and qaartz-crystols, Ceylon 
diamond, and coarse rubies, cat s eyes, and other precious stones, ore col¬ 
lected, it is reported, in the vicinity. Steatite is found in Ligor. 

\Vq now return to Tt-Mseriw. The high islands fronting M^rgai are, 

1 think, of primitive granite ; and A'tugV Island, with most of the lesser 
islands In its neighbourhood, present bold granite clifls to the sea. 

The hill, on which the town stands, consists of granite, decomposed 
at the surface, with much quam Interspersed in veins. The ochery ap¬ 
pearance of the soil, in sonm places, iudieates the presence of iron, and 
tin ore is found in the streams at the base of the liiU;—lend ore is reported 
to exist in the upper parts of this province. The rocks on tJie island 
fonning the west side of the harbour, ore strongly impregnated with oxyd 
of iron. In the vicinity of the town, argillaceous petriloctionH are found. 
The clay contains some lime. But no marks are discernible near JHergui 
of lime rocks;—some petrihed crabs were obtained. The province of 
Mfo-ffui, or Tcimau, abounds with tin ore, especially to the JON/Atrard. 

The 

* PisKitHTOH Bcd Albert, 



MALAYAIJ rENIKSCTLA. 


147 


The Mfi, noTthwfird to Tavoyt iu pretty free of isbnJs. Grey grtinite 
is tire prevaiStiig primitive rock throughout the province of Tavoif, 

There is a low range of hills, which stretches north and south, close 
along shore, and shuts from the sea a great portion of the prorince; near¬ 
ly opposite to the totvn of Tftvai, on the west bank of the river at Kamart, 
is an elevated ridge of several miles in length, which is almost wholly 
composed of iron stone of difTerent degrees of compactness. On the 
surface, the soil and gravel are reddish. But on a high part of the ridge, 
is a rock very hard and fine grained, but not striated, anil of a blackish 
colour. It is strongly ituprcgnated with iron, and bo magnetic, that a 
piece newly detached and of a pound in weight, held a piece of iron, nine 
grains in weight, in suspension. It was with much didicnlty, that a few 
specimens could he taken oflf with an iron crow. This rock might, from 
its black appearance, be supposed of meteoric origin. But it is evident* 
ly connected with tiie ferruginous strata beneath, and seems not to 
contain any nickel. 

7hi'oy is a very hilly proviace, Tlie first range connected with the 
great centre belt, ties about ten miles oust from the town. Hence to the 
main range them is a succession of north and south ranges, gradn 
ally increasing in height, and having very narrow valleys betw'ixt them. 
Through these valleys flow* rapid streams which, after pursuing the direc¬ 
tion of the valleys to various distances, had outlets, and then turning 
westW'Sid flow through level tracks until they reach, the sea. The route 
to the JJdrtg Pass into iJiVuB, lies about nortb-east froui 1 

performed the journey to the summit of the J^nrj in 1&2^, and on foot^ 
as the read is impassable either to elephants or horses. Indeed the only 
patlis, in some places, are the beds of mountain tontftits* A dense jungle 
covers the face of the country, precluding the probability of satisfactorily 

pursuing 
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.p.™.ngge»l.g,c.l p„„ui.,. TL. 

™,e, ™,.e<I by me. Tl,ey .1, „„i 

T’.eey^. merely w„,h ,|,e e„d ef ,|.e etreame, and eellecr .he fine hlaeh 
^mele. Of ere. The .^poratere of U.e airie found he ahou. «4- or 
n 1 ei„ t or nine o clock, and that of the water 08* (FAHaeCHEir'a 
therntometer,, a. .ha, the workmen never hegin their lahenr aam .ha! 
tour Aa tlte population doea not eatend beyond the fimt range of hill, 
and the m,nea buried in the foreat far beyond theae. I me ^ 

en^aed to the attack, ofelephaata and other wild heaam which here 


Other mines of tin jie pn the southem coast below rni’ow nni 
ntengie, black, and aiightly aparkliug ore of antiutony haa been ohtniaed 
rront the province, but im locality 1 an, no, aware of. 

Frequent vctticnl or inclinijifr stmtii Af htwrA i * i 

are found at intervala u, lie * "“-I alate. 

appear,, acareely nay thing eaceT^ltUt 

At Lau/tyoi, fifteen nillea (loriii-ejist fmm 7^,,™, /'ll- 

Tlic adjacent strata were, after many hours labor laid bare , 
«».ena were token from th. ope. ,,are the water bubbW ut Th“e 
•ppenta to be a tranaltion state, passing i„,o lituestonc (f„r f, effer^^er 

~ whi h compose it. The water raised L thermoreL?tp 
g« winch escaped was ao, Inflammable. The pebbles an,„„d were 

iucnistej 
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incrosteU with a calcareous salt. The water has t,o peculiar taste. There 
is a mouud on the eastward of the spriug ; but uo Yolcauic indications 
were perceived in any direction. 

The great Tciinscrim river was crossed in this route in a traebr where 
cither perpendicular cliffs of granite, or wooded hills, hem it in on both 
sides- Its bed is strewed with large blocks of the same primitive rock. 
By leaping and stepping tVom one to the other of these, we crossed to the 
east bank. The breadth is here, as far as I can recollect. (iD dm absence of 
my notes) about thirty yards. H is quite impassable in die rainy season. 
From the appearance of the stream here. 1 should be inclined to fix its 
source somewhere about IV 3(E north. The road, distance to the top of 
the DAn^r Pass, is about sixty miles. In a direct line tt is about 

fifty miles. It was found impossible to march early in the morning, 
owing to heavy dews and mist, and the whole day was often employed in 
getting over ten or twelve milcs^so difficult the march rendered by the 

necessity of crossing (often twenty times in a day; mountain torrents, and 
the streams they feed, and of nscending rugged beds of streams and 
ravines, where Ibe guides were not unfrcqueiitly at fault. A considerehlo 
Uacl of table land was passed over during the route. The overage tempera¬ 
ture of FaHnEXHEiT's thermometer ‘was at suu-rise frF-^and at mid-day 
74“. But it was often 72^ at the former period, and m* or 7(f at the latter. 

The rocks at the pass could not be well examined, owing to the thick 
jungle—but tire surface Is evidenUy a decomposing granite. From this 
elevation, which I am notiotUned to rate higher than three thousand feet, 

four very distinct and higher ranges of hills were seen withm the Siamsc 

frontier 
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frontier on the cast, while the lesser ranges on the TuEoy side could be 
easily traced. 

From the view here obtained, 1 feel disposed to allow forty miles 
at the least for the braadtii of tho whole space, in this Inti lade, occupied 
by bills. The ranges are ns nearly as may be parallel to each other. 

In my overland route to Yi, the surface was rarely found to exhibit 
any other than tlie granite formation—quartz was occasionally abundant. 

At En-bieu, near Kaling Aung, on the left of the road, and in the 
middle of a circular level spot in the jungle, is a curious hot well. It was 
found to ho quite marshy all araniul, although it was visited in Uie hottest 
period of the year. It was not without difficulty that it could be reached 
near enough for examination—both from the beat nnder foot and the 
treacherous nature of the soil. 

The well is about forty feet in diameter. By throwing a bottle attach¬ 
ed to a rope, allowing it to Bit nnd grow heated, and pntirng it suddenly 
back, the temperature was found to i04“ of Fahhenmitit. But 4* more 
may be allowed for accidents. Not a rock or pebble could bo seen near 
tho well. A bleak on the surface, angular, sharp and disintegrated, scrag¬ 
gy granitic rock lies a short distance to tlie northward of it. 

The water has not been examined by testa. From tliis hot fountnin 
down to the stockaded town of ¥6, in the small province of that name, 
the country falls rapidly (to the south.) A few detached hiUs are per¬ 
ceived at intervals, nnd on the east of the route a low granitic range 
stretches northward—resting on the south at Paint, and to the north 

^Varlabau Ptovince. 
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The lew hill, an which the stockaded, town of stands, exhibits no 
l>ecu)iar features to attract a geologist—granite decomposed at the sur¬ 
face, is most pretaleDt, I believe. 

On the route from Yi to Martahnit, 1 perceived in the dry beila of ri¬ 
vers tnossive strata of striated clay slate of a fawn colour. These strata 
are either vertical, or dip at a considerable angle—atui the ad¬ 
joining countries, would weli reward the lahots of a geologist. As the 
Burmuii war was being carried on, when the former was visited by me, it 
was not without the imminent risk of being cut off, or of being made a pri¬ 
soner by the enemy, then encamped on the nortJi side of the river, that 
1 w’os enabled to explore the country up to about nortb latitude 1&* SCH. 

A hasty geographical sketch of (hie province may not here be alto¬ 
gether irrelevant—for, without some idea of the localities of a country, the 
future geological traveller may find bis plaus prove abortive. 

Mariabitn is bounded on the north, by a brancli of the great central 
range of hills dividing it from Siam, On tlie south, it merges into the 
district of Ye, being divided from it by the Salnmein, a narrow streani. 
On tlie cast, the Siamese, range presents a very formidable barrier, shew¬ 
ing at intervals peaks of considerable elevation. The highest of tbcao was 
conjectured to be about five thoiLSond feet in height. Across this wall, 
there is only one good pass, that termed JVn-jong-cArf by tlie .BwrjHOKit, 
and Phra Chedti-sam-OHt' by the /Ac/mmj of lAe tAree Pagoilojs,^* 

and lying in latitude IS* 18 ' 08 " N. longitude 38 * -il' IS* E. according to 
Captain Grant's observation after the peace* Another, but dtfhctiU pass, 
lies directly north of JifartoAon. On tho west, it is partly Imunded by the 
sea, and partly by tlie provinces of CAetdi^ and TAdnt Pagu. It may bo 
computed to contain about twolve thousand square miles. 


The 
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The principal river in the Kn'mir Mnvtmna, (of Ihc Peffitcrs,) or .Shn- 
/m«, (of ihe which rises in a range of mountaiim to the north¬ 

west of CAe-oji^ Mai irt JLffoj—passes within two or three days' march of 
that capital—^and after a tiiTbnknt course, apparently beta'ixt two of the 
itiferior ranges of the great belt, disgorges itself with impettiosity oti the 
plain jost alwvc the island of Art A'ffyt/, in about itt" 20' north latitude. 
It is Joined at tlie Kn stockade by the Yunzaien river, wluch floa-s 

from the Ifajihim hills, lying in a noiih-wesl direction from hence; and 
which 1 believe to be the same, which I obsert^ from the great SAui 
Madu temple at Pegu, to bear as follows—tlienoriherneittrCnie N, Ji.E.— 
southern extreme £.^ a part soutli—and about forty miles distant. But 
the stream was found l>y me to have a bar of granite across, about eight 
or ten miles beyond the stockade, mid not to be navigable to the smallest 
caooes. Hence it roib mere quietly on till it disembogues itself into the 
sen at the A7<yel A'Auini Pagvda. Opposite to Murtabau, it may be about 
a mile in width. 

Tho other rivers wliich sweU it are the Dami Kffdng, which 

joins it at MuAi Phrd Ptigmlat the Kylmg. which falls into it at 

Pkrd Py«. or the '* WhUc Ptigadar the AmmUn, or Altigdu. river, 
wliich enters it ueariy opposite to the town of the WttkHi 

Kydng, which rlisemljoguce near the A'Aomij Po^odw-and the 

IMug Wein K^d>tg, which pours itself iuio the Gulph o/ Martuba,u 
These are all navigable far inland by large boats. 

The chief hilts within tlie province arc part of the Tmai range, with 
its braucheg^ne of which is divided by tlie SaniuH. river at MalameiH. 

It runs in low broken hills, about fifty miles north of the town of Mnrta^ 
Aan, and Joins the Jeu KySt mountiuns—next a short range mtiuing across 
one of the tipper branches of the Auardm (or Attigdu) river—ftic Jen 
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Kjffl PAra-tang, a high peaked lull, fifteen or twenty miles to the west¬ 
ward of the town—the Jo^it&eu-idujr to the northward, and the two in¬ 
sulated hills, called Daitfc Ddmt and Jlfajin. 

The numerous detached and iiisulate<l rocky hills which are scatter¬ 
ed over the plains, anti the many islands which stnd the expanded >Va»- 
lin, together with the ilark and towering Siamese hills in the hack ground, 
produce scenery of a very impressive kind. 

The ranges of hills in this province betray granite as their chief in¬ 
gredient. But the detatr/mt and very abrupt rocks and hiits, of eievations 
of from trro linndrod feet to eight hundred feet, whicli shoot np from the 
plain, have in so far as examined by me, been found to be invariably com¬ 
posed of limestone. The limestone is in various stages, from an earthy 
and gritty kind up to bard marble—and the cliffs on several of them have 
tlie same marked features, whicii the Prang and PAdnga rocks display- 
being strcakeil with red, brown, and white, and evidently suffering a 
rapid decomposition. The plains on which these are based, are covered 
generally by an alluvial soil—‘but in some places, it is dark and porous, like 
tbc cotton ground of India. The sub-stratum in the lower parts 
is commonly a stiff'day, but towards the tSiamese range tlie soil becomes 
more friable, tinged witli oxyd of iron, or mixed with debris of rocks, 
and resting on gravel in large round masses. Here on the banks oitd on 
the low islands the ATAyw tribes cull I vale cotton, indigo, tobacco, and 
pulses. Potter's earth is obtained in abundance near Martaban. Of tliis, 
most of the utensils known by the name of Pegn jars, were formerly mode. 

On the tow range of bills, on which Martaban stands, granite, per¬ 
haps. predominates- But at tlie town, many slaty and sandy strata 
having an iiicllnationk of about 30* hero tinged with oxyd of iron, there 
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intermixed with slightly calcareous and other matters, and ({uartz arc 
observahte. At Jftiiamelnf a breccia Is found, which has been used in Uric 
construction of the Pagoda there. This substance hardens so much by 
exposure, that it will lost for ages, as it has here done. On the high 
grounds, which occasionally Hank the river, the surface is tinged red by 
Iron ores. 

About fifty mites by water up the AUanim river, and within about 
two miles of its eastern bank stands Stiiule-ddng'^ one of the singular 
limestone rocks just alluded to. About mid-day, betwixt it and the river, 
and on a swampy plain, slightly iuctiueJ to the river. I was gralthed by 
discovering a shigular hot JoHttiam (ibr it is of too peculiar a nature to be 
merely termed n spring.) The JJurirtcviS call it “ Y^e-bit,” “ hot water.” 
The orllice is nearly a circle, ibc diameter of which is about thirty feet. 
The rim is ofcanh, and only raised about u foot above the surface of the 
water. Not having been prepared for such an interesting object, 1 had 
not provided myself with a line. But the depth Is, no doubt, very conEi" 
derabte. The water was so clear, tliat the green calcareous rocks which 
project from the sides were quite distinct at a depth of twenty feet at 
least. A strong bubbling appears near the middle. A thermometer pro- 
pended from a bamboo was dropped into the water, and after a space 
quickly withdrawn. An allowance of two degrees being made for loss of 
heat in the removal, the tempemture by FAiiauNtfciT’s thermometer was 
found to be 13C^, which is 12'* hotter than the Batfi waters. 

Had any volcanic indicniions been observed in the vicinity, the circa' 
lar formation of tliis well might have induced the belief Uiat it had once 
been a crater. A visitor to this place ought to approacli it with caution—> 
since part of the water near the edge is covered with weeds, which so 
resemble the surface of the bank, that a person might uuthiukly step on 

them 
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tbom tobia mevitiiLIe destruciion. He would fuiut instantly from tbe 
heat and sink. Althougli the wells on tbe pkinswerc all nearly dry at the 
period when this fountain wng visited * yet it discharged twenty gallons 
on the least computation in a minute—and towards the east side. The 
leaves and branches which had falleu near were incmsted with a calca¬ 
reous deposit—and the bottom of the rivulet w as covered with a daky 
calcareous substance. No specimen could be obtained of the rock* as it 
lies far below the surface. But from the greenish hue. perceived in it, 
we may suppose it to partake of Ute nature of the specimens brought from 
Lank^en hot spring in T^aroy, 1 drank some of the water* and was not 
afterwards sensible of any peculiar effect from iL Upon subsci'juentiy 
examining it with the obliging assistance of a Medical gentlemant nt 
Martaban., it was found to be a chalybeate, nixd to contain Umo in com¬ 
bination with some other earth or earths. The tests are enumerated be¬ 
low. This fountain lies on the route to Simn, nud from many coeqanut 
trees scattered about, it is evident, that though now a jungle.^ the plain 
once supported a nunicrous population- Near 1 on the sea shore, there 
U a pond to which the ascribe marvellous virtues. It is said to 

grow quite red oocaiftionally. Probably iron ores ate ahuudant there. 

Betwixt 


* 1 mg ruvoivd on ihig occagioa with the compony of IjeuveMBt Giomi^ M. N. 1^ jud 
Mr. Abaw, of ihe Alnrfne Serric^- 
■f Mr. Bhowh, a, SL, M. N, I, 

t lit. Tiiiauie ofcaiH:h«|if«ipiti,ti*ailjtrklinWDiubitMM—hence tbs preienci of iron 
u tnfcmHl. 

■Vd. It daei not hhicken pope, dipped in * ooladon of lead, 

3d. No pKCiplmie in auiod dropping ioM tin waleT o jotution of nitrate of iilwr. 

4tli. Wlten mixed with a Hlutioti oriuimcrif, (im equal proportiong,) do ictuible etiansc of 

coloLir II Itidtici^^ 

6th, tv hen mUti with on equoi qu*nlitf of lime wottr, ■ ligtu. vhtlr pitdpitRte, u foraied', 
which 4^ noi tniih TnurJjiUC nokl- 

&ik Ihfl ciiticfciinii found on the Itfive* wu! coTnmM pd>U«:9 m'l- 

rialic nddi irKlkwlirt^ Uto frctctiec ^riiun m UlO witcrie 
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Betwixt this place and Mafninein, on the east Uauk of the same river, 
stands the very majestic lime rock PAabuptauHif^ the base of which is 
washed by tlie stream. It has been perforated quite through by a rivulet. 
Tlie limestone composing it takes a fine polish—and large stalactites de¬ 
pend from the roof of the grand arch overhead. It, like the rest of 
the rocks examined, shews no traces of organic remains. 

in rowing up the Santiin, or main river, the first objects which at¬ 
tracted my attention were the KriieJa-tattH^ rocks, being a continuation 
of the great lime formation. The river at oue spot is hemmed in betwixt 
two rocks, and being thus narrowed rushes liirough with considerable Jtti- 
petuosity- TJie rock on the north-west bank overhangs its base, tlie lat¬ 
ter being washed by the river. On a sharp, and one should suppose al¬ 
most inaccessible pinnacle, a small Pagoda has been built, producing a 
pleasing effect to the eye ofa distant observer. 

The cliff I conjectured to be two himdred and fifty feet Itigh. On 
that front facing the river, some niches have been cut in a p^Tumklat 
space, and in these stand many painted and gilt alabaster images of 
SudftAa. A narrow opening leads into a magnificent cave, which has 
been dedicated to since many large wooden and alabaster images 

of that deified mortal were found arranged in rows along the sides of it— 
the wooden images were mostly decayed, through age, and had tumbled 
on the floor. The rock consists of a grey and bard limestone. The cave 
bears no marks of having been a work of art. The SHnaao. priests, wdio 
inhabit a village on the opposite bank, could not afford me any infor¬ 
mation respecting it. No inscription was discovered on the rock. It is 
rather a singular circumstance, that no Pali, or other inseripljons on stone 
of any antiquity, have been discovered in the Itida-CAtae^e countries—and 
it is the more particularly so as regards Jiitrma, where the natives have 

(with 
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(witli reference to their semi-barbaroua state,) attained to a very respect¬ 
able degree of proficieney in sculpture. The bells of their temples have 
generally inscribed on them some pious sentences, and the name and 
titles of the person >y'ho bestowed them. 

The only inscription observed by me, was that which Al0ng^^kra^ or 
Alampra^ caused to be engraved on a marble slab; which stands under a 
shed at the great Skui Mndtt temple at Pegn. It records his valorotw 
exploits and pious disposition. The aUbasier, of which the JJiirmosj 
form their images, is oidy procurable within the proper Ant territory. 
The Prapalhat or Prah&t, is an engraving often found on granite slabs 
at temples — and is ioteoded to represent an impression of a foot of Bud¬ 
dha. They contain many emblems, most of which are obscure, and only 
to be rnade out by the help of a Phiiitgi^ or priest of Jiuddha.. The 
MartahuH Phuusis could not inform me when Buddhism was introduc- 
ed mto Martaban. But from several circuii^i^tanceSp it fiUould that 

the coiintry only settled about U. 1280- From an aUenti¥e ex¬ 
amination of Btich Bati MSS.p tmYO come into my posse^aionj I am 
quite diapered to conclude^ that the Buddhisi religion reached the /wfo- 
C/iinesc natJons progressively from Ce^iati—din^k that the Stdi languagOt 
as now used amongst tlieiu^ however varied tlie alphabets may be in 
which it is written^ is identically the same ivitU that employed by the 
CiHgatt^c priests of Cefflan^ This last approaches so very closely to the 
Pmcril, that it becomes doubtful which is the elder language of the two* 
A comparison betwixt them would sheWi wliich in the direct derivative 
from the Sunscrit. 

Above ilie rocks described, the river flows through a rich aUuvial 
countrj% thinly luhabited by tribes of KA^ens, or Karhns. These people 
carry on. a bartering trade with the traders of Mariabati. They treated 

a 2 


me 


168 OBSERVATIONS ON THE GEOLOGY OF THE 

me with tts mucli UospiialUy mi their situation admitteil of. They are 
generally a fine roec of people^athletic, and of mucli fairer conipiexioiia 
than the f*tgTitrs and SitV'iiuiHs. Their whole deportment favorably eoti- 
Irasts with that of these two rates. 

Tliey live independently; keep dogs for the chase; cultivate cotton ; 

weave it into clothe and dye it with the indigo raised by themselves;_and 

they are very comfortably bonsetl. They change their ground every two 
or three years. 1 met a whole tribe in rapid progress down the river. 
They gave as a reason that tho cAoUm (which seemi, from lime immemo. 
rial, to have prevailed in the jnngly parts of these regions), had swept off 
so many pewons, that they had been obliged to abandon their villnge, 
and seek a new abode. Opposite the smalJ village of ItlicAan^ 

which lies on an island, ts a singular rocky lull; the base of which 
is washed by the river. It may be six hundred feet high, and it has a 
black and scorched nppeamnee. It b nhnost bare of grass, and there 
are only a few trees on it. These grow in the hollows and crevices, ft 
might be taken for basalt or granite at a short distance, bat on a closo 
inspection is found to consist of a black limestone, breaking off info 
cubical fragments. The ascent is abrupt and difficult, and the tread of 
the feet is succeeded by a Jioilow sonnd as if the hill was but one vast 
catacomb. Several pits, having circular orifices, and of about three feet 
ift diatucter, were ohsetveil in the ascent. They are of considerable 
depth, for stones thrown into them were heard for about twelve seconds, 
rounding in their descent to the bottom. On looking down Uiese, I 
noticed large fungus-shaped stalactitic masses banging from the sides. 
Pfear the auramit of the hill, the ridges of the rock are so angular ami 

»barp that scarcely one of my people escaped being badly h oundetl in 
their feet. 


From 
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From the top a most pleasing^ and extensive view was obtained of the 
florroundin? country, oud the bearings of reroarkabie objects were taken. 
On a bleak ridge, about two hundred yanls from where we were, a wild 
sheep or goat was observed- This nnimara colour is nearly black, and 
the hair shaggy. Several balls were fired at it without effect. The na¬ 
tives said, tliat this species was only occasionally to be mot with ; but as 

had never seen a sheep, it could not be ascertained from their ac- 

counts, whether tlie animal we saw was of the goat or sheep tribe. I may 
here observe generally, that the wild animals and birds found in the coun¬ 
tries wo Iiave just Wn going over, arc chiefly tlie following: elephants, 
which are very numerous ; the rhinoceros, which Malays, ^furwiiMW, and 
^/urHCJC dread more than they do the elephant, owing to its savage tem¬ 
per ^ the bison, which is found of a very large si^e in Thtdda, the bead 
being of a fawn colour ; the w ild oK, of tUc si^e of a largo buffalo ? and 
also a species, roaembUng in every respect tUc domestic ox; the buffalo ; 
the royal tiger; -the leopard; bears (but very rarely seen), Ugec-cata, 
about the siKc of a fox; leopard-cats, having very bcanlifnl coala. aad 
being about the size of the common cat, butmore sliuiiy formed ; the fox- 
cat, with tiger stripes, and which is deatniciive to poultry—this auimal 
lives in dens, but it climbs trees in search of pmy. 

The elk and various kinds of deer, are abundant. Baboons, asses, 
sloths.oppossums. flying and otlier squirrels, chameleons, and other varie¬ 
ties of the Uziard tribe, various species of the tortoise, aUigalors, and 
guanas, are very numerous. I n Tbisoy, the natives keep packs of largo 
dogs, with which they run down deer. These dogs run by sight, and 
they are regularly kennelled. The breed Beems peculiar. I observed a 
dog at a remote village in that province, equal in sizrC to a Newfoundland 
dog. 


Wolves, 
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Wolves, or wild dogs, (for 1 had no opportunity of judging which), 
are found in the forests. No jackals, or common forces, have yet been 
discovered, and, it is believed, that they do not exist below the latitude 
of 10* north. Many kinds of tortoises, as before observed, and river 
turtle, were seen by me. The natives, especially the Karians, train dogs 
to search for them, as they form often a chief article of their food. 

The birds are ;—^White sea eagles, white laud eagles, hawks, of 
several species, vultures, and kites. 

The peafowl here exhibits a brilliancy of plumage, which far excels 
that of the iMiiiau one. It is also a larger bird. There are, at the least, 
four elegant varieties of the pheasant tribe; also, quails in abundance { 
and several kinds of partridges, of which the green, with a red tuft, 
and the blue, are most conspicuous. There Is, likewise, a jungle cock, 
having n rich blue and reddish plumage, and nearly twice the size of the 
common jungle fowl. He is well armed with two long spurs on each 
leg. Pelicans, end the usual tropical water-fowl, abound. A perfect 
species of duck, having a blackish back end whitish breast, and the 
weight of which is nearly double that of the common duck, is very 
common. 

Leaving the and proceeding np the Smhm river, the 

low rocks, observed on the banks, exhibit coarse black limestone. The 
high cUft's further removed, shew the more advanced stage of ilie lime 
formation. At Ka Kui/ct stockade, close to the hills, the granite again 
begins ; and here were found scattered about smooth quartz and other 
pebbles ol‘ several pounds in weight, which had been used after ilicir 
ainmuaitlon had failed by tbe IfurmaM garrison when dcfeadiiig themselves 
from the attacks of the Siamese —baskets, full of these pebbles, were 
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arranged along the palisade inside. Several apecimeiis of regularly 
chrystallietl quartz vrere here picked up. 

The or “ Red Karians” who inhabit the jungly and 

billy tract, stietehiug from this place iu a northerly direction, are of 
a very savage and warlike disposition. They use thick buffalo-hide for 
anuour. and fight with spears and poisoned arrows. The climate of this 
province is temperate. At Martaban, during the rainy season, which is 
not the coldest, the following avemge was taken from a scriea of notes 
on the state of the thermomeieT 

Average of Fahr. Thw. 



T A. M. 

4 


78 

82 

Twenty-five days in June, 

72 

73 

Forty-two days, from Tst July to l4tU August, 

77 

80 


The geology of Ava is little known, nor has any one of the many, 
who accompanied the troops up the Irawarta, favored the world with a 
connected sketch of the rocks observed on its banks. That the lime 
formation will be found to extend up to Ajam, there is every reason to 
believe from the accounts received, and since it is known, that carbonate 
of lime in shape of the finest marhle, and also alabaster, in a pure state, 

arcvery common in the country—thus countenancing the position taken 

up in another part of this paper, that the lime formation gradually be- 
comes more compact and pure, as it bends to the north. Dr. Hamilton 
observes, that “ at Pn'ii he saw part of the chain of hills which forms the 
portUem boundary of and that there sandstone and hroeatonc 

wercobserved In flags. In TAai.mpe. a Shan district, they have lead, 
iron, tin—some silver it is said, and limestone. 
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Ig.2 obseuvations on the geology, &c. 

From all that lias bean here stuteU, it should seem, that granite forms 
the basis of all the continuous ranges of hills on the coasts 1 have 
describedthat a bold and marked Umc formation runs parallel to these 
ranges, but that this is occasionally interrupted, as far os can be judged of 
from an examination merely of the surface—that schist is of very frequent 
occurrence, and that tin, in shape of an oxyd, and inrariably associated 
with the granitic hUls, or* formed in their vicinity (and supposed to extend 
up to N. Lot. 20* if not beyond it) and iron, in various states of combina 
lion, are the principat metals throughout this wide range. 

I have only now, in conclusion, to express a hope that this rapid and 
very imperfect geological ouUineroay, at some future period, be filled up 
by a moft able hand than mine* 
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DESCRIPTION 

OF THE 

NORTH WEST COAL DISTRICT, 

Strclcl,i»g ahng ti. Rher />«««/«, neighbowhooi 

af Jeria or Joriagerh, to below Sanamimr, iB the Per- 
gunrnih 0/ Sheargerb, /ormiog a lino of about eixty-fite 

mile9. 


By th£ i.at£ Mn, JONES, 

OJ CclcMUia* 


The face ot lliis country io tegtilarly mduloted by short broken awel s, 
„B.B.bling.choppine sea: tbi perpendicular height ‘f 
hills, u-htch I hove levelled, averages about sixty feet. The soil is no 
mor^ than six feet deep, slightly calcareous. resUug on grey saadstono 
that olTervesces ivith acids, and in many places, where it is bare an 

emoiesceneeofsmi. may be scraped off. The sandstone is not mo« than 

‘ seven fool thick on the table hills, but geneially thicker and coarser 

grained in the vaUeys. The coal and coal metal bassets out in many 
but are delusive guides to the miner, os the greater part of I lein 
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are the saddle strata that cover the hilts like a cap, and seldom reach 
down to their bases ; others again lie tike sliields or patches on ttio side 
of the hills, and extend a coiisiderahle depth bebw the bases. Beneath 
all these the proper coal beds will be found. The formation appears to 
me, from the result of many experiments, to be leeiy and vrhecling in a 
slight degree, carrying its line of beartag^ to an amazing extent with little 
variation; its breadth on the aoath-west side in itic direction of litnikertt^ 
is not more than eleven or twelve miles from llie river, further on in 
that direction the protruding rocks are sienite, horiibicade. quartz, and 
masses of mica or talc, cemented with a small portion of sand. At 
littjkol, seven miles above the confluence of the Damtytia and Jiara- 
eoM rivers, the attendants on coal are lost, and the river is blocked up witlt 
gneiss, felspar, and granite. The coal district then turns oflT, crossing 
Jeria in the direction of Jiaitar : coal bassets appear a considerable way 
beyond. The attendants on coal also appear in the Santean river, regu¬ 
larly downwards on the ^irkAum side, u'ithout any inlermption, except 
a large whyndyke that appears seven miles above Madgeah, running in 
tbc direction of BhAenpur. The whole of the district oflords rich and 
valuable iron ore of various kinds, but no limestone has yet been disco¬ 
vered, except the calcareous concretions that are found on the surface of 
the ground, and such as are in general use as a substitute for limestone all 
over Bengai. 

Description of the works at liamganf witA iht different oecoTrences that 
took place during tAe sinking of the three shafts. 

Previous to opening lire works at the above place, I made small 
sinkings down to the clay slate or coal-metal in the valleys in every 
direction within three or four miles. I found them invariably dip E. by 9, 
which threw the line of hearing to tJie back of the Hajinahai bills, 
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considerably iolawd. There being little chance of fimling coal long on the 
line of dip within reach, (and it soon basaetfi or crops out on the line of 
rise\ 1 thought it proper to begin at this place, as I never saw the coal 
dip any other way, but with the tegular strata that cover it. The 
mahal hills ate composed of mountain whin or basalt of an amazing thick¬ 
ness ; at one place at Moti Jharna, a section or slip may l>e seen of 
sixty or seventy feet in height, and quite perpendicular; these hills rest 
on red-streaked lerrngiaous sandstone, of a very hard nature, such as is 
often the floor of coal, but I believe very setdom the roof—this circum¬ 
stance favored tny opinion, that the lino of bearing crossed Birbka^n in 
that direction, and on the 1st December 1615, I began the first shaft. 
Having made ray arrangements with (he workmen, the sinking went 
on tegnlarly, but 1 n os much astonished to And as I went down, that 
the strata gradually wheeled from E. by S- towards the N, AV. and 
when the coal wa% found in shaft No. U it dipped N. W. which con¬ 
tinued regular in every season and 1)^ downwartls, the dip of the 
upper Btmta forming a spinal line on the side of the shaft. The 
rainy monsoon having now commenccil, and the workmen not atteodmg 
regnlarly, I began sinking the shaft No. 3, and cutting platforms round 

both shafts to the level of high water In tlie river, with open adits to 
make the approach easy. When the coal was found in No. 3. it was 
within two inches of the same level as No. 1, and dipping due south, X 
thought iliis might be caused by a sudden wave or ridge in the strata, or 
I might he working on the edge of a very small basin—this ercaied 
much ^lerplexity. I again tried the country round with the former result, 
and was then in hopes, that I bad got on the pivot or point where the 
strata wheeled, which would threw tlie line of bearing towards K^iUca. To 

get more information. I opmicd the shaft No- 2. and ..Ithongli this was 

four iiundred and eigbiy fwt from No. 3, on the line of dip, coal was 
found in the same level, dipping N. N. W., which gives, in the tlirce 
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shafts, a difference of level of only two inches—and a line of dip and 
of bearing in each different, but the strata the same. Every appearance 
indicated lower beds of coal, than any yet cut through, and I continued 
sinking in shaft No. T, in hopes of finding the tow main, with sonao 
difficulty in keeping the water uuder, from not being able to keep the 
men at work by night on account of the bears and tigers, until I found 
the last stone bank suddenly change its declination from half an inch to 
the foot, to an angle of This great dip would make it appear a 
primary formation, altliough, I am inclined to think, it is merely, wliat is 
termed amongst miuers, a trouble, occasioned by the wheeling of the 
strata; 1. therefore, did not sink further, ns the coal is always fouled by 
these occurrences. I am now preparing to work the nine feet bed, from 
the six inch band, that covers the nine inch seam of coal, up to about six 
feet with an arched roof, leaving three feet of coal above the arch, the 
three inches of clay slate that intervene will prevent the water of the 
eight feet bed from dripping down, and the feeders, of the seam or bed 
in work, will descend below the springing of the arch, and leave the roof 
tolerably dry. When the mine has been worked in ibis manner to a 
certain extent, the nine inch scam aad three feet bed, can be readily 
wrought, leaving the six iimhcs arid two inches bands on the floor, as 
waste or dead ; but if the mine is continued in work for any length of 
time, it would be prudent to carry the waste up, and leave the floor clean. 
The cool of all these three beds, is of an excellent quality; its cleanliness 
renders it peculiarly adapted for culinary purposes;—it resembles the 
Sunderland coal iiL every respcci, hut leaver more cinders and ashes. 

Am account of the Strata met teilU in linking the Coltiertf 

IttiniganJ, l}ccemhcr, 1615. ft. in. 

Yellowish clay, mixed, in some places, with soft black concrete 
pebbles, ... .... .... .... .... Q J 

Grey 
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le? 


Grey sandstone* slightly calcareous* ♦♦*. »**♦ 

Yellow soft clay slate, , *.. . — »• * * - * * ■ ’ * • * 

Clay slate, rather sandy, with a mixture of mineral charcoal,- 

Very hard, bluisli, streaked, and gritty slate,. 

Tei!»clatcd band of grey basalt, dipping to ihcS. E. tw'o inches to 


the foot. 


rt * 


Coarse grained, very hard and gritty slate, bluish grey colour. 
Very hard stone band, grey tessalated basalt, dipping S. E. one 
inch to the fool, *•* *•*.. ,,** 

Very hard, bluish, streaked slate, as before.. • * ■ ^ 

Blackish clay slate, with faint iinpressions of vegetables, and 
small bits of pure coal in many parts. ,... * * * • - ■ ■ • 

Black clay slate, without impressions of vegetables, ..... .... 

Black soft muddy clay.. ■ * . 

Coal No. 1, slaty and dirty, .. * * 

Clay slate, ,,.. • . . - ■ • * ■ • ■ * ■ * * * * * •' * 

Coal No. 2, better than No. I, .... .... • • * • *■■■ 

Coal metal, or bard shale, .... .... *..• 

Coal No. 3, pretty good.... 

Coal metal, or hard black shale, .... **■* 

Coal No, 4, pretty good,... 

Coal metal, or shale, .... 

Coal No. 0, VCTygood, .... ... 

Argiltaccous stone band with impressions of flowers, ..... .... 

Coal No. fi, better than any of the above. 

Argillaceous stone, wiili impressions of flowers, -... * • ■ ■ 

Coal No. 7, better than the last. 

Black hard shale, .... .... ■■■■ *■** 

Sandstone band, .... .... *■■■ ■■** »••• 


ft. in. 
5 0 
3 0 
1 0 
7 0 

1 2 
3 6 

1 10 
7 0 


ii 

2 

0 

1 


6 

9 

4 

3 


0 2 
0 4 


0 

I 

0 

0 

0 


2 

3 

7 

0 

3 


0 0 
0 0 


0 

0 

3 

2 

0 


9 

2 

0 

1 
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Hurd black sbaJe, with impression!? of regctables, 

CooJ No. 8, bad. and fiiU of gold.cobmed pyrites. 

Tessa) atcd claystone, with i in press tons of vegetables. 

Grey saiidstoue bmiU. 

..** 

SJjale, with impressions of vegetables, 

Grey sandstone band. 

w * 1 ** 

' * ' ' m M ^ 

Sliale, with impressions of vegetables. 

Grey sandstone, . 

Conglomemte book of satjdstone, day state, and other matter 
ed in a conAise and mottled manner. 

Bank of bard, sharp, gritty, grey stone, with cutters, and 
dip declining more tlian in any of the top stmia. 


ft. in, 

I a 


m 4 t H 


1 

2 

0 

0 

0 

0 

4 


1 
4 

2 
6 
4 
rt 
0 


mix* 


the 


3 7 


3 G 


• Total, feet 8a 2 

Rclrospscl of occttrreHces, apiniotis/ormd lAer^m, fearcftin^/or 

Coal 

SaiS'ot. 

The W. W. «»I diMrfctejdiiblt. a MnsidcmWe decree of confusion 
increnang m you proceed upwnrds. nod in admirably adapted for tbo nee 

01 na indolenlmce of people. «a coal. suBigienUy good for comman por- 

po«e, m wi.hia ll.u reach of every body. Kna.-i„g Aai dielecorian of 
etrata, aiway, aecaeiona .be coal ,o be foal aud dir,y. I opened the wrf 
m a ..here I eapccted .o be ntoet free from it. bn. U.. plm> of 

fbowork. ,r,ll al.e,v. tba. I »an not golte enucceeful. although J have 
•Mortmaed a moat valuable point; riz. .be nheuling of .ho ,t„(a in tho 
moet deeimble du-ection that could be wished, ciusaing ihc great line of 

»nv|ga,i„n sou,owbere about AWmo, wbere I have not the least reason to 

oubt, that coalwtU be found, and the advantages llmt will result, must 

be 
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IflO 

be nbiinilaut. Taking into consideration the various oceurrencea in the 
N. W. and X. E. quarters of Bengal, 1 aoa induced to tbink that tlie 
coal formation of both countries joins under the delta of liengnt, and that 
the alluvial deposit is of no great thickness; the dip of all the coat 
scams on the IV. £. frontier, favors this opinion, and it is not iniprobabie 
that this groat line of coal enters China, rrom the 6'airow lulls into 
Caehat, 1 am satisfied of its contjunalion, as I discovered coal and its 
attendants Uic whole way, and found a piece of coal imbedded in a slate 
rock in Cachar. The best informed people of ^Mampar, assured me 
of their having traced it into the linrmu country, but they do not use it 
in Manipur for any purpose ; it is called by them, amtiulang” I 
am inclined to think, this coal district marks the easiest aad best road in¬ 
to CAtaa. The Airwirt river is navigable for small boats into 
but the people on this frontier are averse to tiuvetlera proceeding into 
their country, and when they have power, resist it. 

One of the principal advantages which I anticipate from the intro¬ 
duction of a cheap and plentiful supply of coais into Calcutta, is the 
being able to burn lime with it, at a moderate expense. At itie 

whole of the lime is burned w‘ith wood—an article that has of late become 
both scarce and dear, so that they are now obliged to depend on a foreign 
country, Cachar, for their fuel ; and for which, large sums are annually 
sent out of our country. But in the event of the limestone being brought 
to Calcutta, and then burned ivitli coal—that article could he find fresh and 
much superior to the lime as now brought, w'tiich lias been bmnt at least, 
perhaps, a year before. Besides the saving in quality, from the fresliiiess 
of the lime—the deterioration Bustained by tlie lime getting wet in cross¬ 
ing the great rivers, and the boats taking in salt-water in the ^witder- 
hdijs, will be obviated, and the expense of carriage would be less, from 
the boats requiring no roof, and from die insurance being less the 

u 2 goods 
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^ods beiag^ of little value, and subject to no detriment from being 
wet. 

The Sbergtrh district abounds in iron ores; and 1 find that immense 
quantities can be procured there at very little expense, and from the ex¬ 
periment I have made, I have no doubt, but extensive forges might be 
wrought in that district advonlageously. Of other ores—there is lead in 
the neighbourhood of Lakskmipur, in the Sh»galpHT zillah, and I have 
reason to suppose, copper may be found in Dholbh&»u near Rajudka^ 
in a stream called Gam Nadij that empties itself into the StthaKrekha. 
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OF SOME 

SPECIMENS OF IRON ORE, 



TBOil BVBDWAH. 

'iSo 


By H. riDDINGTON, W 


In the following Analysis of Iron Ores from Burdwan, much care has 
been taken to ascertain correctly the presence and {]uentity of Phosphate 
of Iron and Manganese,* which two substances principally affect the 
rjualities of the Iron when smelted; the process was conducted in the 
- humid way, and the separation of the Manganese was obtained by Mr. 
Faraday's method—digestion of the Oaides in a solution of muriate of 
Ammonia with sugar. 


No. I. 

BETWEEN JAMDE AND SUKHRAJ. “* * * - * 

Sp. G«, 3143. 

Blottpipt —acquires a metallic tarnish and a shaggy, porons appear¬ 
ance, becomes magnetic; with borax or (Charcoal, fuses into a dark and 

dirty 


* Oxide ot Moiigtiieje. 








SPECIMENS OF mON OTIE, 

173 

dWv^engla^. The blue 1.n,in« tan. whh .he «iomU.1ieu pee..U.r 
to irou, beeutoe poreue, a..d he« a metallic tonileh! they appear to be 

a deut-a3c"ide of iroii^ 

Wheecalcined. Uiepukerieed ore, trhieh i. of . yellorcbrowu, ehang- 
to to a deep chocolate red; probably froo. the privatioa of Ute cerboaic 

acid. 

CO^^STITUEt^TS. 

Watfr iu*t! Caibonic Atidj ® 

.... ...... 4 00 

SJe*. , 

AJiimiiMS ^ 

CwbonftlB of Linl*f 

..re ... 76 00—AS Iron. 

Dcut-wiile 01 IroOf ^ ^ 

Onitje Manginewfi ****" 

00 OS 

KOTE. 

. vt e.-n* SB lo flO «r Cent, of Iron, for ths portion analy«U ^ 

of the btuc laww. 

No. 2. 

NO LABEL WITH THl? SPECIMEN. 

Sp, Gb. .'*081. 

«ta-p.>>-beeomes magaetlc with a a.etoilie tarniah, fqeee with 
borax into a clear bottie-fffced glass. 

CONSTITUENTS. 

., ...... S TS 

Wattrfp *-** ***• 5 go 

*"* .. 0 40 

, r * AjununCt *♦** 

Umc, ffith A trac« . * - * ^ ^ 

Oxide MwJgntiMr, .. * 

A hi iaah IfOo- 

FeroxittC IroDj **** m***-^* 

NOI'E, 

I refer (hi* iprcisicii to «d In* On. «Iwa Trolh nf Jwnewn, Vd. III. p. SOa 
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No, 3: 


KO LABEL WITH THIS SPECIMEN. 
Sp. Gr. 3J00 


BhtPpipa —^becoiocs magnetic, and /uses with borax iato a very dark 
and somewtiat dirty green glass. 


CONSTITUENTS. 


lA^accTp wp«« #»««. 



***■» «-■*(■ 



Alimi/ne, 



liioo S^hmpbate Iron, 



Oaide Mamgant^ei 


0 0 

PuoaijdU? IroD^ . * 


GO .$0 


NOTE. 

Oditj-reil Iron OrTi or ro4 Oobne of Joiuc^dini Vol. lELp^i £1D. (?) 



, No. A. 

MAI. CHAITI. 

Sp. Gn. 3141, 

.B/oiP^ipe—becomes magnelic. and acquires the metallic tarnish; 
triih borax on charcoal, fuses into a pitchy slag. 


CONSTITUENTS. 

6 

0 

SliloXil » k w ■■ 4 * ■ # 


4 

50 



1 

75 

Carbonate of LIiiie« 


3 

35 

Oahio of Manganeio (red) 


U 

m* 

Peroxide of Jrojii « « 



00— 


BB GO 


MOTE. 

Tfci lirjje {>nip«rtMii rf in th» ijwclmm I'l rtmuofciible, b«i the (vroeett wrf for 

obtAtninj^ 1 1 Jearr# n* ^oubt u to Iti for (he idiliilfoii of ntunaro aF Ammonia will nol i|ja^ 

Milta oaWff of IfOft* li be ibund ofrful Co mix witJi othi^ orci| which muy (hui fttfbn) bctttr 
SCetJ ihwi ibry olberwiae woiiIJ# Sw Jiuorypiir VoK UL p» afJS; 
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No. 5. 

PAOLTA K ANOWA. 

Sp. Gb. 3567. 

Scintillates, Ixicomcs magnetic, and acquires the metallic 
lustre; with borax on charcoal, fuses with slight ebullition into a very 
opaque green glass, 

CONSTITUENTS. 

WiLlfri ® 

StlCKr Mmrm *«■*¥* ^ 

AluiDint, ii* «**!■ ♦p-#'* wp*##* "0 

XJTTI^I **mm »* • * #p + «*# ^ 

Fhosfhfltf?, .* ■* ■«*** Ttflcc^ 

Mangtme^T .. IQ SS 

Peroxide Iron^ ... *. 74 QSf —51 5 Iron. 

fiQ m 


No. a 

KO LABEL WITH THIS SPEaMEN. 

Sp. Ch* 2^57* 

B/oicpipc—becomes magnetic, and externally of a metallic lustre; 

with borax on charcoal, a dark enamel. 

The pulverised ore, like No, I, is of a pale yellow brown, changing to 

a deep chocolate red in calcitiation. 


CONSTlTUESTa 
Wntcr and Carbonic Aciflj »i - * * 

Silc^r *p.p fc.p. -*♦ 

Aluminei > * . *. * * - *. - * ■ 

Oxide MangaucKr #* *** 

Iron^ -- 


D 50 
a? Sd 

1 sa 

Q OO 

£>1 L^ofip 

m 50 


NOTE. 


Like No. 1, thi* upKimen acquint weight (about 8| per Cent.) by dtgwtion m N, Acid, it ii 
c«t*inly too poor «. •« w be neelied, m«I«. iiader ^cy faeiwnihle drcum.ieo^ but tnol. might 
he nude of it. edict on the qiwUiie* of iron producwl from mixtu^ of « *ith oi cf or«; i wfo 
lecoi. to be gnmiid roc nippoiing tbW Silka wiUBtiise* combioci wi ron m e toe it 
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Nn. 7. 

HESnU OERH. 

Sp. Gb. JM)45. 

Shfcpipe —becomes magnetic, aiul assumes tlie metallic tarnish t 
with borax on charcoal, a dark coloured enamel studded with bright gold 
Spots, resembling avauturinc i the fragments translucent and of a bright 
golden green. 

nttr^ A«I ■ a ■ -I 

Sll-CTr »»p« 

LjIDQ'f i « I P s 4 + 

Alutntnpp 
PliPfpliBle Irciti, 

Ositic MafiganWt ♦ 
j PetcDclde tran^ 


The TEry bciutiful apppanmcr pna^liiccil by ibfi blowpipe, may probmbly be owing to the 
eapvciiion of Fboiplntto of Iron uito PboiipbiiKct of lioo^ by the combtutioo of the clwcoal lupportp 


Tht? process used in the foregoing analysis differs from those indicat¬ 
ed by the books ; I have therefore subjoined a inemoratidum of it for the 
satisfaction of tlie scientific dtemist. 

m 

1.—AVeigh Ibe pulverised ore at the temperature of the atmosphere, 
nnd calcine at a iow red !ieat, the loss indicates the water, aud if there is 
change of colour {from yellow to deep red brown) probably of carbonic 
acid. 


SSTITUENTS. 


NOTE. 


0 

7S 

£0 

so 

so 

60 


SB 00—(iO Iran. 


09 IS 


2.—For 100 grains of the ore take 1^ oz. muriatie acid, Imit it gently 
over a lamp in a covered vessel for lu'enty minutes, add fotir ounces of 
water, and boil again for a few minutes; this dissolves every thing 

except 
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except tbe silica, alumina,* pliasphunet of iron (if any exists), sulphate and 
phosphate of lime; filter and wash the residuum perfectly, and calcine it : 
its weight is that of the silica and alumina—it may be tested for phos¬ 
phate and sulphate of lime, if necessary, 

3. —To separate the alumina, boil on the residuum sulphuric acid, di¬ 
luted with thrice its weight of water, this will dissolve the whole of it, 
and leave liic silex untouched. 

4. — Evaporate the muriatic solution at a gentle heat; when nearly 
dry, pour upon it about half a pint of well boiled distilled water, transfer 
llic whole to a jar or fiask, and keep it closely stopped for twenty-four 
boars r if any precipitate forms, it is phosphate of iron, w'hich may bo 
separated as usual, 

5. — Drop sulphuric acid into the Boliition, the lime, if any, will pre¬ 
cipitate as a sulphate; separate it and calcine nt a low red heat, and: hy 
the scale of e(|uivaleuts, the riiiaDtity of carboaateof lime may be known, 

d'^Pi'ccipitate the solution by one of caustic soda; filter, wash, 
calcine, and weigh the residuum, w'hich consists of the miugled oxides of 
iron and manganese. 

7 — Digest these in nitric acid, with a gentle heat, allow it to re¬ 
main exposed to the air till nearly dry, calciue again nt a red heat, stir¬ 
ring it often, and w'eigli It ; if any increase of weight has taken place, 
oxygen has been absorbed, and this must be allowed for m the results. 

8.—To 


* None could be detected in rvficmtod trliaJi. 





FHOM BtTRDWAN. 


t77 




c *:- • " 





I 


S.—^To aeptiratc the oxides of inangtinese end iron, boil them in o. 
solution of muriate of ammonia, with a little sugar, the whole of the man- 
gnivese wiil bo dissolved, anti tlie iron left, (it has been ascertained by 
independent experiment, that no oxide of iron is taken up, and prussiatc 
of potass will satisfy the chemist that it is manganese); precipitate the 
manganese by water of ammonia cautiously added, and filter; if the liquid 
has any colour, a portion of the oxide has been re-dissolved by the excess 
of ammonia, aud will precipitate on allowing it to evaporate; when the 
liquor is perfectly limpid, the vrhole has been obtained, and may be col¬ 
lected as usual :~Tbis is Mr. Faraday’s process for their separation. 
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NEW SPECIES OF BUCEROS. 

T -f * 

M’f - 

Br Mh. HODGSON. 


ORtiER Itisessores. Tribe Conirostres. Family Baceridie. Genas Bueeros. 
Species New; Buceros Nipatensisr Dbaafisa, Ind. 

This remarkable and very large species, whicli I have the adTantage 
of contemplating at leisure in a live specimen, measares from the point 
of one wing to that of the other, four feet five inches; and from the tip 
of the beak, to the extremity of tlie tail, three feet six inches, whereof 
the beak is eight inches, and the tail, one foot five inches. Its body, in 
sixe, exceeds that of Uie largest raven, and is lank and uncompnet, having 
a rather long and very flexible neck, slightly ruffed, a bill and tail of ex¬ 
treme length, high-shouldered jrowerfni wings, and short strong legs. 
The colour may, in general terms, be said to be black, Tvith a white-point¬ 
ed tail, and white patch on the wings r thefigare, upon the whole, and in 
the bird s most accustomed attitudes, clumsy and heavy. 

Let 
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Let me now attempt a more particular description; begitining with 
tlie specific dimcivsioitB, wliicli are as follows; 


Feet- Inch* 


Wing ta wingn «**.<*««,.*»*« 

Ik»fc to toil, a * *»* »* * *. ^ * * * • 

Tail. 

Billp lengtti of* * *. * - * li * *« s . * 
Ditto, depth Of helg^it of, - *. * 

Leg*, . . 

Wlicreof, thighe io the hneep 4 
Tufiip 10 Ml of loot, **- - - H 
Ceotml loc n^d clinri a * * » < 


4 S 

a 6 

l B 

0 a 
® 3* 
0 10 
0 s 
a H 
0 S| 


The skinned caniase measures, rroui first to lust joint of nock, eight 
inches; from last joint of nts^k to end of rump, nine inches. 

The bilL winch is large eron for this genus, is nearly slraight from 
the gape to the tip, but still having, upou the whole, a alight incurvation, 
which is most senaible along the ridge of the upper mandible, and es¬ 
pecially towards the base of it where the arch is conspicuoos, but without 
any abruptness. Tbe substance of the bill is perfectly hard and appa¬ 
rently solid, not« cellular,'* or “ hollow,”* unless in a manner traceable 
only by dissection, which I do not pretend to affirm or deny. The lateral 
compression is great, so great as to reader the edges above and below 
somewhat sharp, to destroy almost the convexity of the sides, and to leave 
hardly any breadth to the bill, except at the b,'ise, where it is a little 
tUkkened, but still much less broad than high, the upper mandible is 
strenglliencd by six large promlueut ribs, ruDuing obliquely down nearly 
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the whole breadth of it, aiid exteoUing Icngthwlae from the base beyond 
the centre. These ribs present their prominence edgewise to the snrfoco 
of the bill, giving it there an unduiatory form: elsewhere, the surface is 
perfectly smooth. The inner margins of the bill are, by nature, nnited mid 
entire, hut with their edges cut out, and interlocked towards the base ; 
and so they continue to be in the oldest birds. Towards tiie tip, the inner 
margins are, in old birds, much and irregularly broken, und separated 
by hard nse ; and the ridge also is broken by similar means. 

That the inner margins of the hill arc not naturally » serrated” in 
this species, at least, 1 am enabled confidently to soy, from having a well- 
grown young bird, with a perfect bill before me. 

The upper mandible of this species is not furnislicd with nn accesso¬ 
ry^ member, in this respect iigreeing with the Senegal Gingalu and crimson 
Honibills, Both mandiblc.s are nearly ecjual, and tend to a point, which 
is obtuse, especially in old birds. 


Tlie base ol the culmcn, as far do\ni on cither side as (he nostrils, is 
feathered : the remainder of the base of tlie liili entirely naked. 

The is very small, triangular and tint. The imirih are small, 

rounded, basal, placed high ort the sides of Um hill, and covered with re¬ 
cumbent feathers. 

The n/ the ejfcs is naked, except over the brows, as far fonvnnl 
as the nostrils, M'here the shin is feathered. The eye are strong, 
flattisU, and tend outwards, with their tips incurved. The fffs are short, 
very stout, and nntit for walking: the /«rjf very short; in front, a little 
eaihcred at top, elsewhere shielded by a succession of single, strong, 

transverse 
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transverse scales', the loii disposed three before and one behind, of 
moderate length, dilated, flat, strong, scaly, very iropcrfeetly separated; 
the anterior onter toe being united to the central one, Iwyond the second 
joint, and the anterior inner toe, beyond the first joint. This imperfect 
fissure of the toes, joined to their extreme flatness beneath, gives to the 
soles of tlie feet n singular character i and tlie legs are so placed in the 
body, that the bird, in perching, grasps somewhat obliquely i dnws, nreh- 
ed, compressed, truncated. 

Tho tail is greatly elongated ; eunei form ; cHgibte \ consisting of 
ten unequal fenthers. The usings are high-shouldered; powerful; of 
moderate length; inclining to round; the first and second quills not being 
so long as lin^e that follow, and these again, not much longer tlian the 
succeeding ones. The naked skin round the eyes and base of the bill is of 
velvety softness, nod runs connectedly from the eyes to the edges of the bill 
next the throat; and where it terminates below, or at the junction of the 
lower mandible and of the throat, is a large angular space void of horn, 
from the edges of which depends a bag, as large as a domestic fowrs egg, 
of smooth naked akin. This bag the bird fills and empties at will; but 
never changes its colour, as the Abyssinian Hombill (which is also pro¬ 
vided with a similar appendage) is said to do. 

The featliers of the head, neck, and body beneath, are of a remarkable 
texture and substance, Tiiese plnnic.s (if plumes Utey cau be called) are 
somewhat elongated, and have long diijeomposed webs, and botli shafts 
and webs are of a wiry or hairy substance. Those of the head and neck, 
which are rather longer than the rest, form a sort of pendant ruff, that m 
capable of partial erection at the bird's pleasure. Tills ntff has the ad¬ 
vantageous effect of taking off from tho monstrous disproportion between 
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the huge bill and comparatively Bmdil bead and neck i but, on the other 
hand, its erection—from the scanty set, and separated vrch, of the fea¬ 
thers—exposes the coarse nasty skiti of the neck. The rump is, 1 tinnk, 
considerably more hardened and Rattened beneath than that of other 
birds; and the reason of this peculiarity, and of the shortened tarsi, would 
seem to he to allow Uie bird to rest its weight upon the nimp and tarsi; 
for the vast size of the bill probably disturbs the equilibrium, and will not 
permit this binl to perch at ease, as other birds do, with tegs straightened 
and resting on the feet. 

Tlie colour of the plumage has already been stated in a siimmary 
way.^ It is fitting, however, to be more particular on that lieail. The 
discomposed wiiy^ feathers of the head, neck, and body beneath, are per¬ 
fect black: the remaiader of the plumage^ or that of the entire back, 
wings and tail (with tlie exceptions to bo immediately noted,) also black, 
but reflecting, with the aid of a strong light, a deep blue gloss, and some¬ 
times. but seldomer. a deep green one. The third, fourth, fifth, sixth and 
seventh quills of the wings, for about three inches from their paints up¬ 
wards, are pure white; and so, likewise, is the terminal third and more 
of the tail. The naked skin round the eyes and base of the bill is of a 
rich light blue: the bag depending from the throat, bright scarlet. 
Of the eyes, the irtdes are red, the pupils black. The bill is white, with 
a greenish yellow tinge, and the ribs of the upper mandible black. The 
feet are dark brown, approaching to black. The figure of the bird is in- 
iioitoly various in various attitudes. The familiar posture is a squat, 
with the neck feathers ruffled out, the neck retracted within the high 
shoulders of the wings, and the tail frequently erected Ukc a magpie’s, 
at other times dropped; aud in this attitude the bird has a very stupid 
and clumsy appearance. When it raises itself on its feet, puts its neck 

partially 
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partially forth, closes its neck-pi macs, on cl drops its toil, Uie outline of 
the body is long, narrow* and not anpleasiiig. But to see this bird to 
advantage, mark him when dressing his plumage with the tine shouldcra 
of the wings projected, the strong, nervous legs exposed to view, and the 
flexible neck extended and arched backwards. His figure has then soiae 
of the grace®, and even terrors of the nobler birds of prey. Its disposi¬ 
tion is placid and tranquil; but it is not therefore deficient iit spirit, and 
when a captive and caged, though it hates, it fears not the approach of 
dogs, and to man’s approach is quite indifferent. It U easily tamed, both 
from its confidence and quiet habits. Its habits are sedentBry : it dis- 
likes strong light and heat—and tenants the deep woods, covering the 
hills which overhang the great Saul forest- Its more peculiar Imimts arc 
the largest trees, especially such as arc decaying, the tninks of which 
it perforates from the side. makTug its aWe within upon the solid wood, 
and having its mansion further secreted by an ingeniously contrived 
door; so that it is ditlicaltly found, and mote difiieuUly taken. That 
which is now before me was extracted from the tree by cutting down to 
its nest with axes. I am told it pairs, and is not gregarious. It cannot 
walk, but advances on foot forivardt* and sideways, by hops, like a crow, or 
magpie. Its fiiglit is horizontal and heavy-, with neck retracted and tail 
dropped. The voice of the lualure bird is usually a short, hoarse croak ; 
but when angry, or alarmed, it utters a cry not unlike a dog’s bark. If 
left alone, it seldom speaks, hut when once excited to utterance, is most 
l>crtinaciously noisy. 

To ascertain the habit®, in respect to food, of a very rare aud shy 
bird, is extremely difficult. ;\iter much eof^uiry, I gather that this spe¬ 
cies of Bucecos foed® chieHy upon fruits—-but, wheu urged by liuuger, 
docs not refrain from various kinds of reptUos; judgiug by tlie struc¬ 
ture 
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of male and femalo, and, at a]] ei'enta, may note the chani^^i ^hich the 
apecies undergoes in the progress to maturity, 

* 

It is proper for me to conclude with remarking, that haring no ex¬ 
tensive or scientific knowledge of Ornithology, I have heen obliged to 
rely for the materials of the above description upon untutored eyes and 
ears, sedulously employed and assisted by careful roferencc to Shaws 
Zoology. 
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ON SOME 

PETRIFIED SHELLS, 

FOUND IN -TOE 

GAWILGERH RANGE OF HILLS, 

IN APRIL, less. 


By the eate H. W, VOYSEY, Esq. 

Assisiaiii Surgton His 6tM JwN. 

This remarkable range of hills is called, by Arrowsraith, in his last map. 
the Bindeh. OT JHadacfiHti (ViadAffa or VindAy&ckafa) liills. The same name 
is, however, given to a lofiy range of hills on the left bank of the Godavgri^ 
as it passes til rough GoHi/ironn, and also to those near GHtt/ior. I shall, 
therefore, distinguish them bj* the name of the Gatcilg'gr/t range, particularly 
as, after repeated enquiries, I fiave never been able to discover that they 
were so designated cither by the inhabitants of those hills or of the neigh- 
botirifig plains. They take their rise nt the confluence of the Punm anil 
Tapii rivers, and running nearly E. and by N. terminate at a short dis¬ 
tance beyond the sources of the Tapti and fFurrfo. To the southward, 
Utey are hounded by the valley of Zlcrnr, and to the north, by the course 
of the TtiplL The length of the range is about one hundred and sixty 
English mites, and average breadth, from twenty to twenty-five miles. 
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On ihe southward side they rise abruptly from the extensive plain 
of 5(rar, the average height of whicli is one thoosand feet above the level 
of the sea, and tower above it to the Jieight of two and three thousand 
feel. The descent to the Ijed of the ITaptt is equally rapid, although tlte 
nortlicni is less elevated than the southern side of the range. The otiilinc 
of tlie land is generally Hat, but touch broken by ravines aod by gronpes 
of flattened summits, and isolated couoidal frustra. The summits and 
tile flat laud are generally remarkably destitute of trees, but thickly 
covered by long grass. In the ravines and passes of the itiountains, the 
forest is very tiiick, and, in many places, almost iroporvious. The inliabi- 
tatits are principally Gmadi, wfio.^e language, manners, and cnstoius difTer 
remarkably from those of the Hindus. At present, their chief occupation 
is hunting and cultivating small patches of land, which produce a coarse 
rice and millet. In former years, the cnltivaiton must have been 
very extensive, since there are the ruins of numerous hilhforls and 

villages, which derived their chief subsistence from the surrounding 
lands. 


Many opportnnitics are aftbrded of studying the nature of this 
mountainous range in the numerous ravines, torrents, and precipitous 
descents, which abound in every part. A Wernerian would not hesitate 
in pronouncing them to be of the " newest floeu-tmp formation,” a 
Hnttonian woald call them overlying rocks,and a modem Geologist a^ould 
pronounce, that they owed their origin to snb-marine volcanoes. 

1 shall not give them any other name, than the general one of trap- 
rocks; but proceed to describe them, and state with diffidence the 
inferences which, 1 think, obviously present themselves on au attentive 
study of thoir phenomena. 

Ist. 
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^ 1st. The principal part of the whole range 5s foroied of compact 
h&soltT veiT mach resembling that of the Giants Causeii^ay. It is found 
columnar in many places, and at Gawilgcrh, it appears stratified the 
summits of several ravines presenting a continued stratum of inaiiy tlioU'- 
sand yards in length. 


2dly, The basalt frequently and suddenly ^changes into a wacken, of 
all degrees of induration, and, I may my\ of every variety of composilioti 
usually found among trap-rock ; 

3dly* Into a rock vilnchmay be named indiflerently* nwlular-wmckcn 
or nodular-basalt, composed of nuclei of basalt, usually of great spe¬ 
cific gravity, surrounded by concentric layers of a loose earthy mass* 
resembling wacken, but without cohesion, which, on a superficini view, 
convej's to the mind the idea of a fluid mass of earth, havings in 
its descent from some higher spot* involved in its course all the 
rounded masses it encountered, and, subsequently* become consolidated 
by drvtng. A very slight inspection is sufficieut to detect the true 
cause of this appearance, which is owing to the facilities of decomposi¬ 
tion of the outer emst, depending on difference of atructnre and compo¬ 
sition. Ill none of the conglomerates, or pudding stones, do we observe 
any traces of this structure, and os it is common to the most crystalline 
green-slone, porphyritic green-stone, and those rocka usually denomi¬ 
nated syenite, tliere can be little doubt that it is owing to the developement 
of a peculiar concretionary structure by decomposition. In a small ravine, 
near the viUage of SAIminda, two thousand feet above the sea, I saw 
basalt of a perfectly columnar slracturc, closely connecteil witli a co^ 
lumnar mass formed of concentric lameilsEr, enclosing a heavy and hard 
nucleus. Near this ravine* I Inid also an opportunity of observing the 
gradual and perfect passage of the columnar basalt into that which has 

been 
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been called stratificdi from the parallelism of its planes; tho composi¬ 
tion being identical, and, without doubt, cotcmporaneous. These changes' 
and passages, from one rock Into Uie other, arc so frequent and various, 
as to render it impossible to refer the most of them to either of the rocks 
1 have abovementioned, as types. 1 shall, therefore, proceed to describe 
those which are distinctly marked, and their accompanying minerals. 
In external appearance, the columnar and semi columnar basalt closely 
resembles that of the Giant's Causeway, possessing the same fracture, 
internal dark colour, and external brown crust. It is equally compact and 
sonorous. It, however contains, more frequently, crystals of olivine, of 
basaltic hornblende, and of carbonate of lime, The fusibility of each is 
the same, Ferhaps the basalt of Gawilgerh range, more nearly resem¬ 
bles, in every respect, that of the Pouce mountain in the Aldtiritius, This 
is, liowcver, of very little importance, since every body who has travelled 
much in trap countries, knows well what great changes In composition and 
structure occur even in continuous masses. Among the minerals, ealce- 
dony, and the difl'erent species of zeolite, are rarely found in the columnar 
basalt,but they areof fref]uent occorrence in that which is semi-columnar. 
The wacken, or indurated clay, is as various in character and composi¬ 
tion, as the basalt, and, unfortunately, I have no type with which to 
compare it, as in the case of the basalt of the Giant’s Causeway. Its 
colour varies with its constituents, but is most usually gray. It Is easily 
frangible, very frequently friable, and is almost always porous and 
amygdaloidal. It appears to be composed of earthy felspar and horn¬ 
blende, with a considerable proportion of oxide of iroti. It is always 
easil)'^ fusible into a black scoria, or glass, accorditbg to the quantity of 
zeolite which it contains i of all die trap-rocks, it abounds the most in 
simple minerals ; They are—Quartz. 

Calccdouy and calcedonlc agates, enclosing crystals of 
carbonate of lime. 


Common 
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Common and semi-opal. 

Heliotrope. 

Plusmft, or tiansluceot heliotrope. 

Stilbite. 

Analcime. 

NatroUte. 

Icthyoptbalmlte. 

Felspar. 

Carlwnate of lime and green earth. 

I have never been able to diacover in it citheraugite or hornblende in distinct 
cr>'stals. When the surface of the land is strewed with these minerals, 
it is a certain indication, that the rock beneath is wacken. With regawl 
to the situation of this rock, 1 have rarely seen it on the summits of 
bills, but much more frequently at their basc.s, and forming the flat, ele¬ 
vated plains. I shall have occasion to advert to this rock again, when 
I proceed to describe the petrified shells. 

The nodular basalt is, perhaps, the most common form of trap in this 
mountain range, as well as in other parts of India. It more commonly 
forms the surface than either of the rocks, and is as frequently seen on 
the summits, as it is at the bases of the mountoins. It rarely abounds 
in minerals of any kind. It U the principal source of the rich, black 
diluvian soil of India, commonly called black cotton soil. I have 
little to add to the former description of it. lU external structure is some¬ 
times beautifully developed by decomposition, since, m a mass of about 
six inches diameter, it is possible to count above twelve concentric layers, 
and on striking the nucleus a alight blow with a hammer, one or two more 
luyera are broken off. H is owing to this facility of decomposition, that 
the annual rains carry dowm such vast quantities of alluvial soiL from 
its surface, which is, moreover, always suewed with an abundance of nuclei 
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iti various stages of decomposition. It is oiring to the difficulty with 
which the roots of trees penetrate this rock, that they are so rare on its 
surface, and never grow to any size; yet this circumstance does not pre¬ 
vent the Andropogon contortum and nardus from growing in the most 
luxuriant manner, which sufficiently' proves the fertility of the soil. 

On ascending from the Tapti, I observed in a nuttah, a group of 
basaltic columns, one of which was two feet in diameter, and six sided. 
When near the summit of the flat table land of/iV/mi, I entcretl on a pass, 
formed on one side by a perfmodicular section of the rock, from twenty- 
five to thirty feet, and on the other, by a rapid descent of forty or fifty. 
The lower part of the section, as well as the pathway, is composed of 
the wackcii, or indurated clay, of the kind 1 have before mentioned, 
of about ten feet in thickness; lying on it is a stratum of earthy 
clay, of diflereut degrees of induration anti purity, twenty yards in 
length, and of afmut two feet in thickness, containing great numbers 
of entire and broken shells. This possesses uN the characters of a 
stratum, since the horizontal fissures are parallci, and are prolonged, 
with a few interruptions, tlirough the whole extent. Tlie accompanying 
sketch will serve to give a tolerably correct idea of the mode in which 
the stratum appears to overlie the lower rock, and to have been depress¬ 
ed by that which is superincumbent. The upper rock consists of about 
fifteen feet in thickness of the nodular basalt, or wacken. The nuclei 
being of all sizes. The vertical fissures, which are so remarkable in 
trap rocks, are prolonged from both the upper and lower rocks into 
the shelly stratum, although there is no intennixture of substance. 

The stratum is composed of a highly indurated cloy, fusible before the 
blowpipe into a fine black glass, and neither it nor the slmlls it contains, 
tfienrescein acids. The shells are, for the most part, flattened, and belong 

either 
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either to the genus conus or voSuta. It is not possible to conceive that so 
fragile a substance as a ihin land sbeil, should have been bO completely 
flattened trithoat fracture, unless it had been previously softened by 
some mode, ■which at the same time produced a sufficient degree of pres- 
sare to effect its flattening. 

I have attempted, in the annexed sketch, to give a representation of 
the degree of flattening ^ but I fear that it can only be well undemtood by 
the specimens themselves. ^oiUtcr the rock nor its contained shells, 
eften'esco in acids, Westwanl, the ground is covered by the debris of a 
shelly conglomerate, mncli more indurated and impregnated with green 
earth, exhibiting cavities aud sheila in relief: from the shape of the 
former, there can bo no doubt of their having once contained shells. 
Some of the shells are entire, bat arc rarely flattened. The matrix 
appears to be siliceous, and, in some cases, approaches to imperfect helio- 
lrop6. It is UQi iusiblc before the blowpipe. 

I may here mention that, in a report to the Marquis of Hastings, in 
June, Jfl jp, I mentioned the exisCciice of sbeits in trap nocks at 
at a height of two thousand feet ubov© the sen. The hill was composed 
of nodular*trap, and lying on its surface, wore numerous pieces of siliceous 
stone, containing shells of the genera turbo and cyclostoma—the specific 
gravity of Uie stone varied from 2-0 to 2-5: the shells did not effer¬ 
vesce in acids, although some of them preserved Iheir external polislt. 
Internally^ some of the stones appeared to pass into flint, particularly 
those of small specific gravity, whilst their external surface efler- 
vcsced in acids. Some of the small shells were completely changed 

INTO CALCEDONY. Specimens of these shells are lodged with the Asiatic 
Society, 
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It is a remarkable fact, tliui the only mmoins of etitnial!} lutberto dis¬ 
covered in India, should be foutuL in trap rocks, and under quite peculiar 
citeuiuatances- 1st. They are found in situations where there are no 
indicoltons of the former existence of lakes. 2d. Both the sheds and 
matrix are destitute of carbonic acid. tSd. Tlie rormer arc, in many 
instances, squeezed flat without fracture, and, in some cases, completely 
comuiixing with their matrix. 

These eflects could, only have beeu produced by iiie agency of heat, 
and, consequently, the modern theory of sub-marmc or sub-aqueous volca¬ 
noes, will best serve to explain the phenomena- These shells were depo¬ 
sited in the stratum of clay in which they are now found, and vrheu forced 
up by the mass of wackeii beneath, they were, most probably, at the same 
time covered by the nodular basalt. Thus wo have heat, to drive off the 
carbonic acid and soften the shells under a pressure, which assisted the 
process, and, at the same time, flattened them. 

A 

I have too numerous collateral proofs of the intrusion of the trap 
rock.s in this district, amongst the gneiss, to allow me to doubt of their 
volcanic origin. 1 shall take an early opportunity of completing the his¬ 
tory of the trap rocks of India, for which 1 have collected materials for 
sei oral years past. 
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;5 MINERALS, COLLECTED AT NAGPUR 

AND ITS VICINITY, 

Wiih Remarks oh the Geolog^^ 4'?' that part of the Coantrif. 


t 

Bt captain F. JENKINS. 


the eapital of Utc Mahratto Sovereign of Berar, is ui Lat. 
21* Ky. Long, 70' 14', of Arrowamith. It ia situated oa the bank, and 
nearly at the source of the insigniitcant stream, the Ndg Nadt, from 
which it boa been considered to take its name ; but so smali a nvulot 
might be supposed to have been namelicis * when the founders first began 
the town. 

The Sadi often ceases, in the dry weather, to have a raitntng 

stream; and, indeed, itwt it is now a stream at alt almost entirely de¬ 
pends on the large tank of Telinkerf formed by a mound across a small 
valley in the trap hills, about three miles above tlie town. These hills 
‘ have few or no springs, and the tank is supplied with the water collected 
Irom the adjoining eminences duiring the rains. 

Tlte 
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TJie Stig after a short course of twenty or twenty five miles, 
is lost in the mucli larger stream of the A'uwAfu*, coming from the jy&f- 
gerh Hills, anti the united stream fulls into the WifH GitHgtt, at about 
the above distance from their junction. 

The principal source of the tVgH Gttttga rises sooth-east of Seoni, 
and after making a circle round the town on the south, proceeds in n 
northerly direction, till it isikially turned soutlt by a range of lulls beyond 
Chappara, under which village it passes through a narrow gap between 
basaltic eolumns, an impetuous, but n beautiful and considerable stream. 

The ffyn Gattgn, after its junction with the IFanta, near CAimdtt, 
takes the name of Prenltd, and the joint stream is one of the most con¬ 
siderable feeders of the Godaieri>* The elevation of Nagpar, is about 
one thousand feet above the sea, the temperature of its climate is gene¬ 
rally equable througbout the year, and the seasons regular. 

The site of the town of Nagpur is very unfavourable: its wont of 
water in the dry sensoui tlte sterility and heat of the adjoining hare trap 
hills at the same period, and the superabundance of water and rottenness 
of the soil in the wet season would seem to indicate, that it could only 
have been selected in connection with some sanctity attached to the hill 

oi Sitabatdit at the foot of which it is situated. 

■ 

Geologically viewed, its site however, interrating, for it is the point 
of Junction of the great western trap formation with a great granitic 

formation, 


* Acwnipti wera naile twe jem ago to floit timben Emm Uw ridi^ti' af Alut/pm- ilowa 
the Gi/dartri lo ilie ka, with psiiial sticcw, awing tn the mnny rapid* in the river; hut then m 
tm obatruetiOM of an^ eoaictjuencej end wliidi night not he removed at s very triBing eapence. 
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/omAtion, the extent of which is yet but partially detennlived. I should 
conceive, however, thnt it formed a part of the same granitic range, which 
is foimd on the confines of the plnlua of Bengal, reaching from the Gauges 
below Puma to the sea at Gaojain, and acontliiuntion of the great ranges 
of the Coast, and not merely a supposed continuation below the surface, 
‘ but probably traceable above ground tliTonghont this vnat extent. 

The broken and disintegrated state of the granitic rocks, which come 
in contact with, or approach very near to the trap, afford other interest¬ 
ing p<jints that may be confirmatory of the origin now pretty generally 
ascribed to that formation. 

Tbe hill of SitMaldi, the extreme ea.stem point of the trap forma¬ 
tion, would appear to be insulated from tire range of hilts to the west of it, 
or its connection is by a narrow neck, for the sinking of wells, round the 
base of the hill has sliown it to be nearly, if not entirely surrounded by 
gneiss. 

The gneiss at its base is much decomposed, and of a greater eleva¬ 
tion than the next adjoining uncovered gneiss in the city, which is, how¬ 
ever, extremely shattered, and the whole bears the appearance of having 
been upheaved and disturbed by the basalt. 

The trap hills to the westward liave, in the dry weather, the most bar¬ 
ren and niiiaviting appearance j being nearly destitute of water, there 
is scarcely a blade of grass or a shrub on them, and their whole surface Is 
entirely covered with loose bouldets of wacken bnlls of small size ; if the 
rains, liowevet, arc ahuiidunt, they afford a scanty crop of stunted Jowar- 
ree. The country S, and of Nagpur, some distance, being the black 
soil of the trap, bears a iolejrable crop of tbe same poor grain, and there is 
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Jiule Other cmJtivatJon except towards the Korthem lulE$, on a reddish 
soil which grows a small quantity of wheat and oil cropSj but mostly very 
thin and stuntedr compared with the aanio productions of our proTinces 
on the Ganges.* About Nagpur, and perhaps gen era tty over I lie whole 
neighbourhood to which my specimens belong, the calcareous concretions 
which we name Kankars, are every where abundant, the nodules about 
Kiimti, (the cantonments of the Nagpur force,) are mostly very small, 
black, and hard, but burnt witli charcoal, they give a clean white lime, 
and a strong and quick*setting cement, and are more commoniy used 
tlian lime from any descriptions of lime>stone, of which there are many 
varieties at short distances, 

The soil at Klimti is so fiiU of small Kankur pebbles, that it is dif* 
hcutt to make good bricks of it; for if not kept a little underbunit, the 
bricks burst to pieces on being touched with water. 

Within the range of my proposed sketch, there are no mines that I 
am aware of; but tliere are ores of iron, manganese, and lead, and small 
quantities of gold sand. The iron ores are poor, but that metal is abun¬ 
dantly supplied from the rich ores beyond the Nerlxuddali. The manga¬ 
nese is the black oxide, rich and abandant, and of lead, tbere is a small 
quantity In the state of Galena, found only in detached boulders about 
the hills at Nfma; no vein has yet apparently been discovered. 

The principal and almost sole demand for quarried stone was confin¬ 
ed, at the time 1 write of, to the wants of the European residents, and to 
tire pabtie buildings for the troops. The quarries open were, a quarry of 

the 
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the basalt, at the foot of the hill of SUabaldt, of gneiss in the city, (the 
atone used by the natives in small quantities,) tlie disiutexjrated rock, foe 
gravelling the roads, and one quarry of sand-stone otSilwara, and another 
at Kfirntf. A slab of marble was occasionally cut out for images 
at KorUri, and a part of the same rock was sometimes burnt for 
fine whitewash; and with these exceptions, I do not lemembor any 
of the mineral productions of Ifagpur being converted to use, 

SITABALDl SPECmENS. 

The specimens marked No. l* ** are from the quarries west of the hill 
of Siliiialtii: the basalt is here exposed the whole height of the hill, and 
presents the appearance of strata by the alternation of compact aitd porous 
basalt. The compact rock forming strata eight or ten feet, and Ute po¬ 
rous basalt of one, or one and a half foot thick. 

No. 2 (A) All these specimens are from perpend icnlar fissures in the 
basalt. The fissures are from one-eighth of an inch to two or ihieo inches 
in width, extending irregnlurly from the top to the bottom of the hill, and 
the basalt adjoining the fissures is commonly coated with a thin layer of 
opal, os in one of the specimens. No. 1 

No. St (B) The eastern side and part of the top of the hill is covered 
with wacken boulders, those on the surface being small; but some exposed 

near 


* Bainll, compnet «iitE poraui, 

** The rock of Stiaintdi U a compoiitioii af psreiii Basalt passing into AtnfgtUloiel uel 
Kodulor WAcken.*—Dn. VovsEf. 
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ncai' the tiouse, by cuttiog a road on tli& siope of the Iijlh 

are three and fou/ feet hi diameter, consisting of conceutric layers of 
about on inch in thicktiess. 

SI- Tire spcciiuena JTo, 4, (C) are from the bottom of a large welt, on the 
slope of the Ipll, blit near its ba-sc, iti tlie Residency compotutd. These 
specimens aero met with in nn attempt to sink the well deeper, it then 
being, perhaps, from thirty to forty feet; the tipper part of tite rock had 
lieen wacken and basalt; but on reaching this rock the weU-diggera were 
stopt, they could not get through it either by cutting or blasting, from the 
extreme state of induratjon; atnl toeighness of the rock. 

On the nortbern side of the hill, insinkingia well, the first twenty or 
thirty feet were of this decoinjmsed rock fin, d (Ty ); below was gneiss, more 
or less decayed. The gneiss was no where to be traced on the surface, ami 
immediately north.beyond a little Itollow of nhoutoue hundred or one bun- 
deed and fifty yards, was a risiiig swell eonnected with the trap hills, and 
which, to the extent of the deptli of numerous wells simk on it, was com¬ 
posed of waoken, chiedy ooduhtrii soft and. light coloured et top, but in¬ 
creasing in density and darkness of colour as the depth increadied. This 
swell, or tongue of trap, runs down to the city, and ns for as the colour 
showed, it appeared to have l>ecn situated on trap only ; but a (pmTry in 
the centre of die town discovered gneiss almost ijiuaediately umler the 
surfuce. The upper layer of decayed and decaying gneiss was carted in 
considerable quAulilies for repairs of roads; the under strata were much 
broken into cubic masses of small size, as if greatly disturbed by some 
moat powerfuJ agent. This stone nma commonly used in the city for 

rough 
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rougli btiildlni^. and the biisemeiit uf the Palace, fehned of the tipo liaaalt 
of neatly diisselled and very well put together, is surmounted 

by an upper story of this poor gneiss- The unfinished wall of the 
city is entirely of dressed basalt, at least externally dressed, and of the 
best execution. Beyond the ridge of traj> above noticed, at a very short 
distance north, the decayed gneiss is again met with and quarried for the 
roads; but, in proceeding furtlier north, deop trap soil covers all vestiges 
of rock, until wc reacli the granite of fVaragaitn and iSiirade. 

To the West, K. W. and S, W, trap entirely prevails j to the N. E., 
£., and S. E., black soil in the immediate neighbourhood, prevents the 
observation of the underlying stratum ; but tliere is little doubt of its be¬ 
ing gneiss, as this is the nearest rock displayed in tliose directions. 

KHOHARI AND WAR.AGAON SPECIMENS. 

Nob. 1 and 2 (A) These specimens are from the hill of dolomite at 
KAofiin, distant from Sil^bftldi about six miles, and to the north of it. 
The intermediate country is deep, black, trap soil. 

To the east is a low range of granite hilts at WaragaoH^ the gra¬ 
nite is remarkable for the great qaantity of felspar in it—from its having 
no mica, (or a very small quantity,) and the quartz being chtefiy dispos¬ 
ed in masses and exhibiting frequently large cavilies lined with fine crys¬ 
tals of quartz. To the west, KUordn U bounded by the trap range, 

turning 
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Flnc-gnined ami Dolomite*. 
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torning ofi' Ironi Sitdbnidi to the north-west and soma small insulated 
bills of trap are scattered over the plain towards Khoi'&ri. 

Below the dolomite hill and adjoining to it, are the coloured Hue- 
grained dolomites, and the specimens 3 and 4, are in conneciiou with 
these. To the west and north, round the base of the hill, are the 
kookars, (B) large quantities of which are dug up for lime. $omc of these 
specimens are internally crj'stalHzed. 

The large-grained dolomite is quarried, but uot extensively, for mar¬ 
ble blocks, and for lime for wbite-waab ; tlie blocks may be cut out to al¬ 
most any size. Immediately about the hill at JCAoranV there are no 
other than lime-stone rocks in masses, but a vast variety of scattered 
pieces of stone, as gneiss, granite, quartz, &c, 

KAMTl. 

To the westward of the granite hills, and in line with them at a abort 
distance, on a rising swell. Colonel Adams formed Ibe cantonments of 
the Bengal troops on the banka of the river A^aHAdn.* Opposite, and im¬ 
mediately on the bank, facing the greater part of tlie cantojimenis, was 
the sand-stone No. l,t described by Dr. Vgysev, aa a sand-stone with an 
argillaceous cement and specks of mica. The sand-stone had, apparently, 
a dip south towards the cantonments, under the river, but none was to be 

traced 


(B) They a tptce iboiit two tiisndred yvrdi square, in n continued nuit^ anil fo a coiui- 
derablc dcptli» ** pure Cartyonatc af limeDr+ VoT^nr. 

" Tlic Ksmhoti nsee m the Ihofferh hilU» running thence neirly Eoulh, till it retebei the plaloi 
and then tmti* nearly due eut^ nnd ralli Into lii« Wyn Onnga, near Bandara. 

f Some Tuictief of thi4 wd-itonef Dr V* deteribed m ** vmd-irione vlth weh diucmiiiatcil 
iron gUnce, ome ipcdbncn TCBeniblrag »llkeani Mhiit," 

At (he bw «r the eand-itone^ in the riT« bedp were tomfi extemive bedi of c&lcaxeeiu con- 
glomcricr, whkh burned into a dirty lime. 
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tracec] OD the south side of the uarrovi' stream, its breadtlt iolaod, on the 
northern side, was inconsiderable, as far as could be traced, Tiiis sand- 
stone was much broken in all directions, and the fissures, horizontal and 
vertical, were entirety ftlled with seams of lime about half an inch to an 
inch in thickness. The western extremity of this sand->stonc runs under the 
KahAHu, at a bend a little above the village of KimH, fortuiniif a low 
fall on the river, and was here covered by " earthy red iron ore,”* of "teat 
density on the surface, 

No. 2 (C) These specimens of reddish ^nite, or granite pasainfr Into 
gneiss, are from wells in tho centre of eantonments ; they appeared to bo 
only thin strata or veins, as, after breaking through twelve or fourteen 
feet, with very great difficulty, sand was met with underneath. 

No. 3 (D) The bluish-green coloured spociinens, composed principally 
of actinolite, were from a well almost adjoining, not more than two hundred 
and fifty feet distant, all the rock of which was tinged blue. Nos. 4 and 
5 (E) are speciiSAens from a well further west. 

Due south of thewell, which contained the specimens No. % about two 
hundred yards in some low ground, in opening an excavation for a tank, 
decayed gneiss was found close under the surface, and to the extent to 
which the tank was then excavated: the specimens No, 6, were called 
by Dr, Vovsev, granite passing into gneiss, well defined gneiss, quartz 
rock, red felspar, and green stone, the primitive trap of Wemer,” F, 

In 
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(D) Bluiih GranitCi, 
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In none of the other wells of Cftntonments, I believe, was solid 
rock met with, but large quantities of loose stones of every variety, 
quartz, granite, and green-atone being the prevniling aorta, and sand was 
inTariakly found mixed with and below the pebbles, which w'onid almost 
lead one to sopposo tliat the specimens, 2, 3. and 4, come from immense 
boulders, and some targe wJiite quartz boulders on the west of the can- 
tonineuta, would each of them have nearly filled the diameter of the small 
wells. Nor was any rock visible along the river bank, cropping out to 
show w'hcther tlie granite was continuous. Except at the extreme left 
of the cantonments, and distant from the weljs three miles, where a ridge 
ofved, brittle, a ell-defined gneiss, vertically disposed, is seen in tlie river 
bed, and lost in the right bntik of the river. 

This accumulation of sand and pebbles, and cropping out of the gra¬ 
nite, gneiss, and saud-stone, causes a swell scarcely extending beyond the 
limiLs of cantonments, and afforded to the Bengal force there at the time, 
the advantage of well-drained hard ground during the rains { whilst that 
between cantonments and and all round was impassa¬ 

ble, from the rottenness of the deep black soil. An equal advantage ac¬ 
crued from the nature of the soil, during the hot weather, water being 
found plentifully at little deptli, throughout tho cantonments, below the 
sand, whilst at NaffpKn every hot season, nearly ait the wells run dr)^ 
being seemingly mere resen'oira of water, in the basalt rock, which over¬ 
flow in the ratas, being filled by drainage of the surface. 

SILWARA, 

NorUi of JfAorin about two miles, on rather elevated ground, are ex¬ 
tensive quarries of sand-stone. No. 1 ,* Thestrata are very tegular, though 

of 
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of unequal thickness, and dip from ‘ICF to 35’ to the south. Between Sii~ 
H'ftra and P/Uau Sattgi, the Eund-stone rises into a low hilt, u|>on the 
surface of whicti are qnantities of the congloraemte, No. 24 This tics 
also in considersible masses in tlie bed of the stream, near Sawti^r, anti 
appears to cover an extensive pan of the country, beyond the pass of 
Kel 0 €ie, on the road to Sindivara. 

RAMTEK. 

Proceeding to llie north from JCAmti. oa the high road to Rdmlik, 
no rock is found on the surface froni .the former village to the slight ele¬ 
vation extending from Sdtak to Na»‘urdait. 

About half-way, however, in a deep well, dug for the convenience of 
travellers, at the depth of about thirty feet from the surface, was found a 
granite decomposed, consisting almost entirely of pure milk-white fel¬ 
spar, witli very small <[aantitles of white quartz and white mica. On 
being taken up, U»c specimens of this rock fell to pieces. Not far from 
this, in a nullah, were found some large boulders of translucent white 
quartz, interspersed thraugboul with long thin prisms of schorl, regularly 
jadiatiag from centres. 

The swell at Sdtak and Nagnrdan (No. 1.) Is of quartz, but the ' 
rock does not appear in any considerable mass. 

Hence, for four or five miles to Rdmi^k, the road passes over deep 
black soil to the small advanced hill, covered throughout with quartz 

pebbles. 


■j^ Nv. S. CangloRierair, 
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pebbles- Tltis bill is in contact with tUe bill of Rdtuttikt that is to say, 

the sloping sides ofcach meet before the vftlley between them falls to 
the leTe! of the surrounding plain, and on the slope of the greater hill, the 
gneiss begins tp appear imraedlately. This gneiss is of imrious colours, 
although the texture is nearly uniform- The specimen eiliibits the prevail¬ 
ing rock 3 Dr. VovsEY called it gneiss, with the aspect of a rock formed 
by mechanical deposition.” 

The abrupt-peaked termination of the bill on which stand the 
temples, is about five hundred feet above the plain.* The ascent on 
this side, from the village, is by a broad, steep flight of well-laid 
gneiss steps, with resting places and seats at intervals: the whole 
is of the best construction, and promises to last as long as the hill 
itself. 


The view from the top of the bill amply repays tlie labour of ascent. 
Southward It extends to K-Amii, over a tolerably cultivated, open plain, 
but which, when the crops are gathered, has a barren euougli appear- 
aace, for the intermediate villages are small and few, and for want of wa¬ 
ter, scarcely anything of what may be called the garden crop of the ^ 
more favored parts of the country, is to be seen. Immediately around 
the hill of R&tfiU'k, however, are numerous large tanks, which supply 
irrigation to a number of Rdn JChHsi and a lew gardens of common 
vegetables, throughout the year. The ground near the foot of tbo 
hills is covered with mangoe trees, which extend a considerable way 
up their slopes, on what looks as barren a soil as can well bo imagined. 
To tlm north, across a small valley of two miles or less, which is always 
green, and well studded with cluEups of trees and villages, rises the first 
range of the hills which extend to the iV’ennudd, 


The 
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The prospect in this direction is very limited, and shows only hdls of 
little elcvatioti, entirely covered with deep Jungle. To the east and west. be. 
low the range of hills, the country enjoys considerable means of irrigation, 
and is comparatively well cultivated. And directly underneath, to iho 
east, is the very picturesque valley of the hill itself, which, from the point 
of the enclosnie of Uie temples, forks out into two branches, that, after a 
range of three or four milos. enrve towards each other, and, thougJi not 
exactly meeting, appear to do so; small detached hills and promontonea 
enclosing the scene. At the head of this valley a large tank has been 
dammed in, round which are several pretty little Hindu buildings. 

To this tank also, from the top of the hill, descends aiiotlier noble 
and easy flight of steps, formed, as the other, of gnehss. 

The first range of bills, north of Rdmtik, is of quartz, and the begin¬ 
ning of the Gftdt is of the white quartz of the specimen No. 2 ; farther 
on, gneiss occurs, and at J}o»^crldl, eleven miles from Rd^iitik, and the 
top of the ascent, the little hills of rock scattered about the tank and val¬ 
ley, are of granite. 

Below the hill, on the south and west, are considerable beds of roarle. 

capable of being burned into tolerable lime, • 

:Ff- 

Between the lesser Rdmtik hill, and the point of a range cf quartz 
rock, on the west, is a gap of about two miles; and tliree or four rodes 
north of this is the village of A'twidri. the lost to be met in approach¬ 
ing the jungle, which here is very high and thick. 

On entering the jungle, the surface rock appears to be white mica 

schist, enurely disintegrated; and proceeding on three or four miles, the 

ridges 
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Proceeding from to itic west, tttc low range of broken hills 

appear to be a confused mass of quarts boulders ; furUier on, a granite 
country is entered upon, or rather a country formed, from gmuite debris, 
gravel of mica, felspar atid quartz, composing the surface, with here and 
there cnimbling blocks of granite and gneiss; but scarcely any tiling like 
the live rock is lo be seen till you arrive at the river Pesh, below lire vil¬ 
lage of yatfui'ittul. Here, frtuu under the high bank of the village, a dyke 
of gneiss, perfectly vertical, crossed Uie river, and formed a dam, ititermpt- 
ing the navigaliou. The dyke was lost in the opposite bank. Being em¬ 
ployed in breaking a channel tbrougb this rock, the whole of its iivterior 
was laid open, and Dr. Tov-tav was so much struck with the contortions 
it displayed, and its variety of appearance, that ho visited this place, by 
himself and wi th me, four or live limes, and we have mucii to regret llie 
tiu[>erhvt state in w’hich he left his iMS., which has deprived the Geology 
of India of the remarks of tliis most acute timl extensive observer. Few 
will ever be found superior to him in intelligence, and none in elmte ob¬ 
servance of facts; and we can scarcely expect for some years, a person who, 
combining these qualities, will enjoy his great opportunities of seeing the 
formations of India throughout nearly its whole extent. 

The gneiss (?fo. 1. A) varied from granite to mica schist; hut tlie gra¬ 
nite were veins, or ratlier imbedded masses of granite, for of most, 
the whole extent could be observed to be included every where in the 
gneiss. Quartz rock was frequently buried in it in the same manner, and 
Avherever the granite or quartz occurred, the gridn of t]4e main rock was 
disturbed, and bent from its otherodse straight direction. 

The adjacent rock was a grey granite, composed chief!y of whitish 

felspar, 
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felspar, in very targe crystnla; in a mass of this, in tlve bottom of a ravine, 
the rock was dlatinctly traversed thrice or four times by granite veins, 
accompanied by as many heaves, The granite of the veins becoming 
smaller-grained, and redder, as more recent. 1 do not recollect that the 
veins had any mica, the ctncf ingredient was red felspar. 

The gneiss dyke, though the contact was not actnally to be observed, 
must haveproceeded tbeongh the granite before it readied the bed of thcrivcp. 


Ookuta is three or four miles np the river from iWiynAaiu/. The 
rivCT is here again dammed up by a very extensive dyke of crystallised 
litne-stone. its colours are brilliant, chiefly red and blue, or grey veined 
with blue, and is highly polished by thecontinued running of the waters, and 
broken into singular shapes, and iiollowed into deep cavities and fissures. 
The stream, of the most transparent water, daslies througli it in a narrow 
twisted and obstructed channel, and ends in a large natural tank, worked 
out of tile marble by the river; its depth we could not fathom, with the 
means then at hand, and being shaded by luxuriant trees, and backed by 
the fantastic shapes of tlie polished marble blocks, it formed a scene that 
was highly beautiful. Behind (north) was an amphitheatre of hills, and 
in front an open cultivated couutry. 

The left bank of the river is compiled of decayed gneiss ; the riglit 
bank of clay and a loose conglomerate of pebbles; the limc-stouo occupies 
the bed of the river only, and appears unattached to either side. 

Here, as at JfKiHori, (No. 1. B.) the lime-stone, which is much the 
same rock as there, passes into a quartz rock, coloured by manganese ore; 

the 
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the dark (No. 20 stripes given by which are very variously contorted. 
Towards the left bank, granite and gneiss were formed, passing into tire . 
lime-stone, the gradation from, the one to the other being very gradual, 
and showing iutcrroeiliately, an intimate blending C^o. 3.) of the two 
rocks, which could only have taken place when both were in some degree 
of fluidity. 

Before leaving GoA*a(o. Inmy be allowed to notice the very immeTous 
tumuli of the neighbourhood, TJie rings of stone which marked them all 
were, in some instances, as much as fifty or sixty paces in diameter; they 
were mostly uuraised, but some were elevated by a heap of stoaes. Dr. 
VoYSEV noticed, that they were similar to those about the Hyderabad 
country. The natives appeared to have no tradition concerning them, 
nor any idea of what they were. 

Dr. V, and myself had one traversed in the centre by ditches of con¬ 
siderable depth, but we did not succeed in meeting with any remains. 

The following is a part of the collection Br. VovssY made, between 
Nayakttud and Gokaia. and named for me by him: 

Slaty iron glance. 

Granite, large proportion of quartz, with specks of mica, porphyrilic 
syenitic granite, tbe ho ruble ode being in large crystals. 

Quartz, passing into chert. 

Black mica schist. 

White ditto ditto. 

Sand-stone. 


Ui*. 2. In twv qiedwen* Tfia* of ■ Leid orr, or of Antiuiopy. 
Ko. 3. Uatc-flonr, putmg iotvGuUc. 
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Sand-stone, witli iron glance. 

Graaite. red felspar, quarU, and a small quantity of mica. 
Granite, red felspar, and hornblende, like tuomit SoreL 
Granular quartz and epidote. 

Gneiss, passing into saud-stonu. 

Dolomite. 

From live bed of the river. 

Heliotrope. 

Imperfect calcedonic agate. 

Red jasper. 

A green silicious indurated atone. 

Onyx of calcedony and quartz. 

Quartz, coloured by iron. 


These last specmieiis would seem to show that the Per A, in its course, 
crossed a trap country, and, thongh it rises in a granite country, and 
cbietly passes tiirough gneiss monniaiiis, yet it may be presumed, (as 1 
observed in going to SitMliCftrttj that the aseetils and tops of the ghauts 
were of trap,) that it also meets with partial formations or veins of trap 
and basalt. 


Crossing the Pejth, llireo miles to the cast, arc two detached hills at 
PArsuHtf these are of a decaying rock, varying from graniic to gneiss, 
and to quartz, the latlor, perhaps, the prevailing rock, at least on the 
surface, and five or si.v miles further east are two oilier detached and 
larger hills of much the same variety of composition, at tlie village ol 
.Vhiirt, On one of these was discovered the specimens of galena, whicli 
were contained in quartz rock. Some specimens were very rich in ore, but 
nothiuir like a vein of tlie lead could be traced, and what was met with was 
coataiacd in small t^aartz boulders, scattered on the side of the hilt. 

Returning 




at nagpuBi Ste¬ 


als 


BMurninc biK-k to S«gp«rhr o raitldle ronte, twltroon (lie pooiW 
raounilo of ll orojooo .»d the range of hills on the north, n little hill on 
n ridgeof took, running E. ond W.. in met with near 

•nra raek io of . ehetty nunrtn nod eellnlor, (No- 1 *”'«■ 

mixed with n nnortey ore of moogoneoe. The top of the ridge hno th. 
exnet apponrapee of the remaina of n etrong wall, and may he traced for a 
considerable distance along the plain, and scarcely rising aboreil. 

The rocks were stratified and vertically disposed. Immediately north, 
a part of the bank of the river is formed of ntassive while qnarla, and 
inJandp are traces of granite. 

On the Kfi«A/i«rat after passioff east over the plain 

from Na^rpur, another tlyke of contorted gneiss is met with, exactly simi¬ 
lar to that of NoyaJeuud f it is here accompanied by cellular iron clay m 
extent of the gneiss beyond this, I am not able to mention; but it procce s 
beyond Bnmlira, and my belief is that it forms part of a great granitic 
foLtion. meeting by the way of the W bills and at 

Jtan,ge, h. the great granitic range which sweeps round by Itahs^r. an 
Cuttack, to the Coromuudel Coast. 

Ncnr Kimlo. under the Xd«>' mounwiiis, are bills of ted oebre of 
gooil guelitv! and in one of the nullah, running ftom thnt dir^lien rnlo 
Uie 1P»S. Osag". gold dost wns found, snmples of winch, nnd the extract- 
ed tncral, I had the honor to forwawi to the late Dr, Abel, for the tnspee- 
tion of this Committee. 

The 


• Quuts iimI Cbfrtj Qmrt*. 
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•il4 

Tilt* spccuueiis froui Sconi (•Nos. 1,2.] *>rhig dovrii the Ckapam 

basfttt so far to the south; but tmmetliateiy bordering al C/mm, 13 a t>ed 

of iron clay. No. 5, resting most probably ou gneiss; its breadth there, on 

the road to Nagpur^ is trjiling, and south of it coiiniictices a, graiiilio 

formation, wliieli extends to that city. Nos. 3,t <tre from small mounds of 

« 

h'me-stone of Scoui, tlirec or four miles, which I had 110 opportunity of 

visiting. 

i 

Sintltcara lies n little to the westward of north of iVeg/Mfr, nnd about 
sixty or severity miles frona thatcity. The specimens of granite I, 2 , 3, 4, 
arc all from the itiimediate nciglibourhood of the tow'ii. 

The gneiss of the valley of N«^/»rr extends by Kelodc to Lntickertt, 
overlayed in inany parts by extensive but shallow masses of pudding* 
stone, simitar to that at PtUaminltt and Sminhr, After ascending the 
last ghat, which was covered vvUh trap, the rock met with is granite-^ 
and this 1 traced nearly to Hoi/wf—the descending ghat to the valley of 
Bttitui, and last few miles, only being of trap. The top of the valley of 
IMf^ is granite, and this formation extends ijortlt nearly to Umana- 
bad, with some small interruptions of sand-stones and trap : the bottom of 
the valley is trappean; part of the great trap of tlie west, witli which it is 
connected by the valley of the Tapti, and the Gateiigerh ami Asirgerk 
ranges of mountains, and it is united by Jl/u/tai and Pmd^rm, with the 
hills of trap, whose extreme promontory in this direction east, U the hill 
of SUabttldu About mid*way between Sindwara and Battui, are some 
romantic piles of massive and immense granite boulders, some, perhaps, 
logan rocks, most of which have been consecrated by the superstition of 

tlie 


* Stsmi, New. I, a, BBMit, veiy iinukr td ilm uf JiitaliaML 

J Granuliir fctuii^rjr Liinc-tiunc- 




at NAGPUR, &C, 

Utc Goads, and arc airiped, and crossed, and crowned with sircaka of red 
lead Some parts of this high ground atfords as line Kcneiy a^any I 
hare met with in the country. The surface in henutifully undulated, and 
the trees acnltered at considernble inlervata. leaving glades between of 
due pasture. The elevation is about three or four thousand feet j the 
teroperate. and the Bnu growan soU is by no means destitute of 
water-being eonst.nlly .intersected by the little rills which fern, the 
«,„rce. of the P-ise. "nd Topli rivers. Tlii. fine country hM. 

however, only a scanty population of rude Go.*, »nd i. almost totaUy 

uncuUivatcd^ 
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OF THE 

OCCURRENCE OF GYPSUM 
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|;f THE 

INDO-GANGETTC TRACT OF MOUNTAINS. 


* By Caft. J. D. HERBERT, Suk iiiN. Sub. 


In the Wernerian arrangement of rocks, we find distinct places aesigii.> 
ed to the titles of Transition, and Fitvlz, Gypsum, leading to the 

conclusion that this mineral is found, to some extent, in rocks of these 
several ages. Some geologists, however, appear to doubt the existence of 
Primitive or Primary Gypsum, Da. Maccollocb, in his '‘classification of 
rocks,” hesitates to admit it. So does a writer in the Soth volume of tlie 
British Review, wlio yet adopts tho Wernerian arrangement, as, in the 
main, conformable to observation. Professor Jameson states, that it has 
not been found in extensive masses in any primary rock. Professor 
Cleaveland admits its occurrence in the Alps, but it is moat probable that 
he altudes to the fact mentioned by M. Humboldt in his “Gissement 

dc3 Rochers,” who states that at the Splugen pass, in the Alps, primitive 

gypsum 
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gypstim occurs mixed wilh dolomite, io beds subordinate to ntica slate. 
With regard to Transition Gypsum, its occurrence is less question¬ 
able; but all authorities concur in fixing the principal and most important 
deposit of g> psum, to the newer red or saliferous sand-stone, (the red 
marie of England, and banter sand-stein of Wemer) or in its associated 
rock, Uie mountain lime-stone. 

2. It was with these considerations izi my view that I ha-ve always 
looked to the hills which bound on the south side, the seFerat dmu or 
values that stretch along the foot of the great titountain tract, as the most 
probable locality in which to find this substance. They answer perfectly 
in character to the description given of ihe red marie of England, That 
they are really a type of the saliferous sand-stone, is proved by the occur¬ 
rence of extensive deposits of rock salt in tlieir prolongation towards the 
Indus, 

f 

3. The gypsum, however, of wliicb I have the honor to submit speci¬ 
mens, is not found in those mountains, but in the clay-slate formation 
which bounds these vallies to the north, and which certainly possesses 
none of the characters of a secondary rock. It will be ehlferently named 
by the followers of different systems; those who admit a transition class, 
will probably distinguish it by that term; while those who reject that 
class will, at once, call it primary: it possesses the characters of the 
transition clay-slate in its granular composition, in being associated with 
a fetid lime-stone, and in lying bet ween the secondary and the bettcr- 
definetl primary strata. It is to be noted, however, that tho gypsum occurs 
ia very small quantity; it appzmrs to me, indeed, certain, that whatever 
be die age of the including rock, the gypsum itself is of comparatively 
modern formation, and similar in its origin to those mosses of staiagmitic 
lime-stono which ore found in every rock, from the oldest gneiss to tho 

^ 3 u newest 
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newest fleet! TOtka, itnfl that it is a mcroly local occuneuee. Tiiis opiniem 
1 derive from tlic very limited quantity id which it is foitnilf from its being 
oseoeiatefl with a aulplmrelted linie-sloue, and lastly, from its containing 
fragments of the neighbouring rock. 

-4, The principal deposit occurs in the bed of a stream which leaves 
the hills immediately below the village of Nigal, in the DeArn Dim — 
This streamt so well kjiown to visitors who coine here from the IlaritiKitr 
fair, as deriving its name from a. spot called .Saaior DhAri^ • or the 
dripping rock. This is a perpendicular hank of fifty feet in iieight, which, 
for a breadth of sisty or seventy feet, is faced witli pendent stalactites, 
from which, and from the brow of the hill, descends a continnul shower 
of drops. The water contains carbonate of lime in solution, (probably 
through the medium of carbonic acid) and is continually depositing it, so 
as to add to the number as well as siste of the stalactites. 

5. Two miles beyond this spot, at the conflnonice of another streanv 
which comes from the left, the water of which is also charged with car¬ 
bonate of lime, is seen the gypsuni associated with a rock of ratlier aii 
anomalous character. It has all the aspect of a lime-stone, but refuses 
to effervesce with acids, or at least docs so very feebly. It is frequently 
of a deep blackcolor and fetid odor, particularly when struck or fractured. 
The odor is that of sulphuretted hydrogen. As it passes into well cha¬ 
racterised lime-stone, it must be considered, geologically, as one of the 
namerons types of tJiat rock, though, as it is so highly charged with 
argillaceous, and probably siltceous matter, its claim to the title of a 
lime-stone would not be so obvious in a hard specimen, it is one ol an 

extensive 

^ - n™a. ' 


- r 
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extensive series of beds included in clay-slate wbich, as I have before ob¬ 
served, may be either transition or primary, according to the observer’s 
views. Fragments of ibe clay-slate, as well os of the liuie-fitotie. occur in 
the gj'psnm ; tJie former rock is distincUy stratified, and dips east with an 
inclination varying from 30* to 50“ t the lUne-siobe is not so generally stra¬ 
tified, or at least the glratificatioti is often very obscure. 

0, The gypsum is of the prismatoidal species of Professor Mob s, of 
Uic variety called foliated gmoulur; it is of a snow-white color, the lustre 
is equal,, or perhaps a litUe superior to that of white marbie—It is scarce¬ 
ly transluceub or if so, only in a low degree. One small spetamen which I 
saw was perfectly so. and had ail the appearanco of Uie most beautiful 
alabaster. The si>eoific gravity 1 find to be which is witlim the 

limits determined by Professor Mohthe hardness is about 2.0. In strict¬ 
ness, however, the hnrduess of a mitieral cannot bo dolcrmined from spe- 
cimeus tu which the individualB are so small, at least not in the deter- 
miliatc mdnuer roquijfti iii the scientific system, 

7 . A second deposit had been discovered.about two miles tip t he bed 
of a stream which falls in opposite to Sinisur by a genlleman who 

had visited Uic spot, and mentioned the oc-eucrence to mo. I was not suc¬ 
cessful, however, in my attempts to fiadit, altlioughl met with a sufiicient 
number of fragments to indicate the neighbourhood of some larger 
moss. The description given, wilh an examination of the spcciimsns, 
enable me to decide that it w as a small bed, or mass, in clay-slate. Some 
of die specimens had the'slntc adhering ; it appeared evidenUy to have 
been formed by infiltraiiou, or deposition from water, snbsequcnily to the 
clay-slate, as the bed which, in its greatest extent, was nearly horizontal, 
had taken a downward direction, so as to fill up a i»erpendicular crevice 
in the slate. The gv'psumexactly resembled Uial of the prcceiiing locality. 


1 
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Though I coTild not &nil llie principal hed, I clutecled a amall moss of an 
irfoguiur llgurOi cticiosctl m imgulsir dchriSi wliich^ Irom its ijnpnrity 
and the fi«slmess of its surface, tiad been, 1 conclude, formed in that 
situation. The water of this stream is unpresnated; with sulphuretted 
hydrogen. 

8. The third locality is on the ascent from the village of Rtijpf&r, 
immediately below the hamlet of Jart Rdm, situated in the range which 
rises to the north of the Dita. It has been fonnd, aa yet, only in Teins. 
in a blue lime-stone, and chiefly of tliat variety culled fibrous. Here, 
too, as at both the other localUiea, the rocks develope, on being frac¬ 
tured, a strong odor of sulphuretted hydrogen. How fur tliis fact may be 
CjOnnccted with tlie origiti of the mineral in these places, remains to be 
detemiincd. 

&. The strong family resemblance which the Ume-slonc rocks bore 
In this place, to lliose in contact with the gyps am, at the former two iocal- 
' ities, was sufficient warrant of the actual existence of the mineml, in great¬ 
er quantity, in Uic immediate neighhourhood. And 1 was afterwards for¬ 
tunate enough to discover it not many miles from the spot where these 
fragments had been picked up. This fourth locality is on tlie northern face 
of the range, in the ascent from llie hamlet of Ranon to the summit. 
It is found in some quantity, and of the same character, and under 
precisely tbs same relations, ss at iShitsur jy/idri. The masses of 
which there are several, are all soperficiah and contain fragments of the 
black fetit^ rock ^on which they lie, which also, like that at Sattiur 
DkArd, though non-effervescent itself, passes into one that is—and 
which also, when rubbed or struck, gives out tJie odor of sulphuretted 
hydrogen. 


1D. In 
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to. In tUe first volume of tfje new scries of the Geologtcnl Transac¬ 
tions, n specimen of gypsum, as also of miliytlrite, * is eunmerated as 
amongst those presented to the Society by Mh. Colebbooke, in the name 
of Captain, then Lieut. Gerabd- 1 have also heawl of n specimen in 
a Cnlculta collection, wliiclx had been presented by Hr, GovA?t. I am not 
aware of tlm locality of the latter; the former was found somewhere in t)ie 
bed of the SpUi river, on the coniines of LaddU, and at no great distance 
from a primary formation. No particulars are, however, given onhe mode 
of its occurrence. These arc the only instances of gjT>3um being found 
in these mountaiim, that 1 know of, besides tliose detailed in the present 
paper. Who was the first discoverer of the Debra gypsum, 1 cannot say. 

I li a VO been told that the substance liad been famiUAr to the residents in 
the Dda, who confounded it with white marble, and that Coptain Gbant, 
of 4 Si*Afir«npNr, o as the first to suggest its real nature. 

IT. Gypsum is used as a material for statues, vases, columns, and 
flimilar works of art. The purer and more crystalline varieties, are even 
used for ornaments. When tbo water which it contains, and which 
amounts to tiventy-two per cent, is driven off by burning. It forms the 
plalster of Paris, or material for stucco work, and for casts. It is also 
used (uuhurned) as a drisasing for land, extensively, 1 believe, m America. 
The quality of the mountain gjqjsum is such as to fit it for uU these 
purposes, except the second ; but the quautity which has, as yet. been 
discovered, is not, perhaps, sufficient to render it an object of much atten¬ 
tion. A careful search might be successful in laying o|mn greater stores, 

though. 


- t W in BW pOiWiiJon ■ tt>m af Ai^hyilrite, prc«*ted nw by G. W. TBa«.i^ W 
CBmT;i<..i0nrr5 but I mJiUiW iht pwliculi" of bii noip, il w«, howow, from thfl 
hwi of ibe Snowy Feikd. 
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though^ from \rhat I have premised, tlicrc is little hope of htidtiig any very 
exteusive beds in the immediate vicinity of the present qiturry, 

of S^cciiaeas foTtb-arded by Datok liaitghy. 

Xo. 1.—Is a specimen from the quarry, ^tid wilt serve to give an idea 
of the best picked quality. (Art. 6J) 

Nos. 2 and 3.—Are specimens of fragments from the bed of iUe 
stream. (Art. 7.) 

Nos. 4 and 5.—Are specimens of the mass found in angular debris. 
(Art. 7.) 

Wo. (i.—Contains imbedded fragments of assoeiated rocks. 

I'OSTSCBIPT, * 

Since first drawing up this paper, 1 have had access to one by 
M. Bttoc HAN'T, on the gypsum of the .4lps, which it appears, til! he under¬ 
took the examination of it, was considered to be a member of the primary 
class of formations. iM. llnociiANT finds Uiis opinion untenable; and 
from a large induction, he thinks bjmself entitled to conclude, that all the 
masses of gypsum in the Alps which he has examined, (and which he par¬ 
ticularly remarks are superheiak) with whatever rocks associated, belong 
to one tcra—an mra later than that of Ihc newest of the rocks it accom¬ 
panies. Now, in one of the lime-stones of this association, he has detected 
organic remains; so that if his conclusion of the cotemporaneous forma¬ 
tion of these apparently unconnected masses be sound, they become, at 
once, referable to an lera posterior to that of primary formations. This 
so far conhrms my view of the origin of itiinalayn gypsum. 


1 ought 
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1 ought to add. that, in mineraiogicul cbarncter, os far os that can be 
fixed by descripiion, the gy|i&UD) of the Alps beats tlie cloaest resem¬ 
blance to that of the Himalaya, Add to this, that they ore, in both cases, 
found in superficial masses, which can hardly be called either beds or 
veitis, that they are apparently independent and limited in extent. 
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FERTILISING PRINCIPLE 


OF Tirs 


INUNDATIONS OF THE IJUGLT. 


By H. PIDDINGTON, Esq. 


It is a generally Teccived opinion.^ that the fertilising principle of the 
inundations of tiic great tropical rivers, is vegetable matter in various 
stages of decompositionin as far as relates to the HugJi, this is not 
the fact; as the following details, abridged from a paper presented to tlie 
■ Agricuitural Society, wiil show. In a country, where European skill 
tinijf shortly be far more extensively employed in developing Its tesourees, 
than it has hitherto been, nothing which relates to the soil can be in¬ 
different, or foreign to the views of the Physical Committee. 

" It is well known, that while the tracts within reach of the inunda¬ 
tion, preserve their original fertility, tlie higher soils are gradually and 
rapidly impoverishing, and this to a degree O'f wliich few, who have not 
made Uio subject one of attention, are aware % there are some crops 
which cannot be repeated, unless at intervals of three or four years; while 
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FERTIUSnfO PRINCIPLE; &a. 

ciacaraons matter waa, perhaps, the great agent; nod, in as far as regards 
Indigo, this was found, by experimentj to be the fact, for a minute portion 
of Ume was foond to increase the produce upwards of per cent. The 
details of the ogricultoml experiment I omit, ns foreign to our pursoils. 

In considering farther this subject, it occurred that lime might proba¬ 
bly exist, in solution, amongst the rich mud on which the seed is sown, as 
the waters recede, and this was found to be the case; a qnantity of it. 
taken at the moment of Uic subsidence of the watera, being procured, it 
was found that the drainings from this were highly chaiged with carbonic 
acid gas, and that lime was held in solution by it, a fact which throws, 
perhaps, some light ou the phenomena of the formation of kankar." 
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ON THB 

MINERAL PRODUCTIONS 

OP THAT fAKT QV THE 

HBLVLAVA MOUNTAINS. 

LYING BETWEEN THE SATLAJ AND THE KaLI (GAGRA) RIVERS j 

CoHsidfred in m fconomicai point of view: isclvding m Aeemint of t/ic 3Iines, 
aud methods of working tkemy with suggestions for their linprovement. 

By caff AIN J, D. HERBERT, 9th Uegt. B. N. h 

late Sap. Mn. Siffwy» a»iJ A«sf. to the Sur. Gent. ^ India. 

The survey of the mountains, of which I have had the superintendence, 
havingheen brought ton close, by order of Government. 1 have, m the 
selection and arrangement of my materials for the formation of a final 
Report, thought that the accompanying paper on the mineral productions 
of that tract might he acceptable to the Society. It forms a communica^ 
tion intelligible in itself, and independeiii of the other details; while it is 
not of a length to fatigue the attention. A subject as yet untouched by 
any pen, it may be not even without its interest. 

The metallic ores are the principal productloiw’ considered in an 

economical point of view, and the details relating to them, including an 

. account 
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account of the mines and the method of working them, constitute the larger 
portion of the paper. 1 have added such suggestions as have occurred 
to me, for the improvement of the more obviously defective processes. 
But possessing little (if any) knowledge of practical mining, it is very pos¬ 
sible that my suggestions may not be always improvements. The reader 
will take them for so much ns they are worth, and no more. 

As the subject is a popular One, I shall not affect any precision or 
leduemcnt of method, but endeavour to communicate the little 1 know in 
the most intelligible form I can; guided only by convenience as to the 
order in which I shall notice the different substances. They may be 
divided, then, into two sections—the first to consist of those which do not 
furnish metal, the latter, including all the metallic ores* 

I. 


Of minerals, hot useful to the metallurgist, though otherwise produc- 
tive, the following are found: 

1. Sulphur, ^ 

2. Green Sulphate of Iron. ; * 

3. Alum. 

4. Bitumen. 

5. Graphite. 

(j. Gypsum. 

7. Umestone, and 

6. Potstone, or Indurated Talc. 

1 shall bestow a few words on each of these, and then proceed to the 
second section, comprising the Metallic Minerals. 


1.— Sulphur. 
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1.— Svlplmv, 

Tl»is substance appears to deserve the first notice, if it be only for its 
volnc as an ingredient in the manufacture of gun-powder. During the 
latcTrar, its price rose to £30 per loo in Europe, wid it would seem a 
subject not unworthy of attention, to ascertain in what (juantily and at 
what price we could draw it from our own provinces. There are several 
sources of supply within these mountains; but it is to lie feared that the 
c^pcnce of carriage would nentndise any profit to he expected from tlie 
more'remotely situated of these. U U found in the deposits of hot 
springs, occurring in the l>ed of the moigmgd, and of the Garjtn ri vers; 
in ilJ province of Krtmnuit, mixed with carbonate of lime, from which it 
U readily separable hy a subliming heat.-ll occurs in considerable 4 unn- 
tity in some of the galleries of the lead mines at Mtfw&r. on the T<Si«r, m 
J«i,« 5 dr.-lt may also be obtained in the first roasting of copper pyrites, 
as is practised at the P^avs’ works in Anglesea, or of ores of Galena, 

us was efTected in the lead nUncs of Cronebanc, in Ireland. It is not easy, 
without further enquiry, to esUmate correctly the amount derivable from 
these several sources. DoubllOHS it would be considerable, and proba¬ 
bly greater than any demand likely to arise immediately. 

2 ,—Greta Sulphutc ef 

lu connecllon wiUi llie doprailes of sulphur uud carhonute of liros oc- 
currlog ut tho hot spriuga. there are also found eulensive surfuecs covet- 
«1 ui,h efflo4*euce of green sulphate of irnn. This substnnee Bight 
he further ohtuiued, in any <inantity, from the iron pyrites of tlic uiiiies. 
Tire eonvereiou of the sulphuret into the sulphate is effected by reducBg 

Hto small pieces, eaposing it to the air. and ueeusionall, sptinklBg tt 

vritUu-ater; opetatioua requiring UlUe tabor, and iuvulying no ether ea- 

3 u 


pence. 
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3 ,'— Alum, 

Alum has not (as far as I knov,) been yet found in Europe,, oilier' 
wise than associated wiili the ai^illaceous schists^ In Aoieric a, bow- 
ever, a notice lately appeared, to which some degree of interest seemed 
to attach, of its having been found in minaceous schist. Our moimtaiiis 
adbrd another example of this fact. Near AhtAmh, in the bed of the 
Cosilta, it may be seen ns an extensive efflorescence on mica slate, and 
it is probable that, by qnarrying ami lixiviaiiog the rock, profitable quan- 
titles of the mineral might he obtained. From observations naade 
when I was occupied in other duties, and not so precise as to the exact 
nature of the mineral, I think it probable that tJiere arc many similar 
examples of its occurrcDce, and that it is by no means rare in onr moun* 
tains. 

4 . — 

Bitumen occurs, but in no great quantity^ if we may judge from the 
price it bears. It exudes from the crevices of a lime-stone rock, on the 
summit of the range between the Satju and the R&mgantfA, On ex¬ 
posure to the air it hardens. It is used by the natives as a mediciae. 

5, — Graph ite. ' 

This substance has been found in round nodnlc.s of sizes, from one 
to three iivches in diameter, scattered on the summit of a ridge composed 
of a highly carburetted tnicaceous schist. Ho bed, or mass in jfit« has 
been yet observed; but there is little doubt of the existence of such from 
considering the character of the rock, combined with the mode of occur¬ 
rence of the ntinemt. Many of the nodules are more or leas coiitaminatcd 
with quartz and mica, while, in one specimen, there w’erepordous of quartz 
that had much the appearance of veins. 


Almost 
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Almost ftU tlic nodules liaife more or le»s of ihe metaUJc lustre 
on the outside, owing to the degree of friction they Jmve uodergone. 
But the fracture surface is always dull? Uie coinposltiop being, appa- 
renUy, flue earthy. Oa being rubbed or cut, it recovers its polish. That 
the absence of lustre on the fracture is dependent on its state of aggrega¬ 
tion or coiuposition, as mineralogists call it, seems further probable from 
its extreme porousness. One specimen, by some trials, appeared to absorb 
one-fourtb of its bulk of water. 

The speciGc gruTity of those specimens apparently most freo froiii 
foreign eotttamiiuuion. varied from 2'2t to 2”2C. There is little doubt 
Umt, in Ibe case of a mineral like graphite, the specihe gravity is a valid 
test of its purity. It is interesting, then, to compare these values wilJt 
that generally assigned by the l*est auUioriiics. Amongst tlie older 
writers, there is such a range of results as warrant their rejection altoge¬ 
ther. Professor Moiis. one of our beat modern autUoriiies, assigns 1*8 to 
3-1 as the limits— Hav V 2-O0ff, os nn actual detcrmuiation. Sc a a auer again, 
who undertook a particular examination of the graphites from diflerent 
countries, stales the specific gravity of English specimens, reioarkably 
pure, and one of them from Borrodaie. at 3'83 to 3-48. However this may 
be, the mountain graphite is, certainly, of inferior quality—although I 
have succeeded in manufacturing a very tolerable pencil from it, and even 
in cutting out a small cylinder, sucb as is used in the patent pencil cases. 
It is also to be noted, that ilie graphite iu England undergoes the prepn- 
ratory opemtion of being boiled in oil. It Is possible that such a process 
may considerably improve the quality of the mineral. 

Tile uses of graphite are not confined to the construction of pencils, 
and there is a demand for very inferior qualities of the article. Advert¬ 
ing to the increasing employment of steam engines, it may be safely said 

that 
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that a sufficient quantity of even the quality yet found, would not be with¬ 
out its value. It is well known to be the very best anti-attrition ap¬ 
plication for metallic surfaces, when mixed with tallow, or other greasy 
substances. A mixture of this kind is useful, too, as a preservative from 
rust for articles of cast iron, and it is equally found to improve their ap¬ 
pearance. 

tt. — Ot/psum. 

Of the more bulky articles, Gjqiaum, of the discovery and geological 
relations of which an account is given in another part of this volume, is 
doubtless the most valuable. Its pure white color and granular composi¬ 
tion, lit it for works of ornament. It is, however, probable, that its chief 
use in this country, for some time, would be as convertible into Plaster 
of Paris, and adbrding a material for cornices and ornamental work, to 
the banishment of the very rude productions of this kiud we have 
hitherto put up vrith. There is, perhaps, sufficient quantity of it to an¬ 
swer any demand, likely immediately to arise. When the Government 
House was last repaired, it was considered desirable to obtain a sufficien¬ 
cy for the purpose above indicated ; but the fact of its occurrence within 
our mountain prorinces was not known at that lime. As it is within dfty 
or sixty miles of water-carriage, it might tie expected to pay for itg 
Irunsport. 

7~—JLimeitoiie. 

Marble is tlie rock next in value. Although it is not found of 
very brilliant colours, yet it is not deheient in beauty, end might, I 
think, be found to defray the expenecs of working. U is indubitably 
superior to the veiy coarse marbles of the western provinces. A white 
dolomite, of a fine grain, approaching to compact, is found in many 
places. A variety, exactly aoswering to the description of the Iona 

marble, 
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marble, occurs at no great distance froiii tbe plains, and would certainly 

be admired. Anotliei, at no great distance, b a flesh-colored dolomtie, 

with purple clouded delineations, which, to judge from hand specimens 

that have been worked and polished, promises well. All the preceding 

ate fine grained, almost compact. A marble of a more crj'stalUne grain 

is found on tbe mad to Sfiadreeiuithf aboTO the liisIuH Gan^a. This is 

a large mass; but, perhaps, too far from the plains to be of any value. 

■ 

Hollcd pieces of crystalline limestone are found iti many of the torrents 
within the zone of greatest elevation, proving that beds of this rock are, 
or were to be found w'ithin that tract. 

B , — (Indutaied J’wfc.J 

... This rock may be substituted for many of the purposes of the for- 

V 

mer. it a^lniits of coa^itlefable^ tliougb not equal poUsh, and in great 
seclilit}^ and the conacquetil facility of shaping it, there is an advantage. 
It may he cut with a knife, and by means of chisels, resps^ and 
may have any delicacy of ornament impressisd on it. It may be tumed in 
the lathe, and in this way are formed in Europe ycsscIs, which aro used for 
preparing food^ having tlie advantage of standing the most intense hcftt t 0 pS 
a material for small furnaeoa and cmeible^St it is valuable on this account. 
In omameoial work, its inferiority of polish and |>eculiar oily lustre, 
prevent its cnmlating marble—yet it is not without its beauty and its 
correlative gem—the chrysolite^ which has something" of the same pecu¬ 
liarity of appearance, is higldy valued- So well arc the uses of this 
stone understood in Europe, that at Chiavemu in it is said, a ve¬ 

ry considerubte trade is carried on in articles manufactured from it» 
mnoanting to forty thousand piastres yearly. In whereT as in 

ill CSC mouniaius, il has l>eea found in a primary foriuntionj couiatning 
ai^o copi>er* it forms a proiitable article to the propiietors of the mineSi 

3 ^ Serpen tine. 
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Serpentine, n mineraj nearly allied to potstonc, liaa not yet been 
found, except aa an ingredient in other rocks. On the other side of the 
KAU river, Ohe boundary of the British authority,) it is fonnd in suf* 
ficieut quantity. The naUvea apply it to the same uses as we do, i. e. or¬ 
naments. and small utensils of various descriptions. I have seen a very 
b«au.ifel ,p«i„e„-U.. handle .f a ««„„ k.ufe i» a KhiM, 
as a presant. I have myself two largo specimens of a venr good noalily, 

o tamed titough the kind assistance of Mr. Tnaiti, tke Clvd Com- 
misstoner. 


^-•^Granitc, 


By a certain latitude of expression, granite, though not exactly a 
muera , may be ranked under Uie head of mineral productions. There 
» a rety beaujiful porphyriUc grey granite dose ,o ,h. cnntomncn. ,f 
dWo*. whKh would futuish a„e onmmeuul pillars, or .lab. of auy si„. 
aud to mty eatent. Uudcr this head also may be noticed, a variety of 
toadstoue. which has heeu found iu frugmeuts. aad the original ma« of 
which IS doobUess to bn detected. I.hus a greenish g„y basis, with 

white ctysiaismtcrspeised. aud when polished, has rather a ... 

appearance. 


10.—'jBorox. 

Bormt, thongh not oeeutring within the British Iraet, yet <m forainga 
vMimhIe amde of commeree. should not be omitted. The whole sopdy 
of European market passes through these meuntmus. I, « f„m.d in 
a lake, which would appear from some aecouuts, to havo the power of re¬ 
ducing .1, It is sold at the Bogfwrm. Fair, (twenty,hree miles from 
sawoli,; m two states, pieked and unpicked. The first consists entirely 

ef 
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^ of cfystals, Tarying in length from onOf to one-eighth of an inch. These 

crystals are very flat hejcagonal prisms, ivith trihedral sutnnitts. They aro 
of an oil green color, and nearly, if not quite, opaqne- In the other state, 
it contains a good deal of Borax-dust, which consists either of very mi¬ 
nute crystals, or of fragments, hrohon oft the larger ciystals, of the sand, 
or earth, forming the substratum of the lake, from which it is procured, 
and (not unfrequently) of impurities, with which it is fraudulently adul¬ 
terated. The picked Borax (or larger crystals,) is. itself, very far from 
being pure, and Um method of purifj'in(? it, is said in England, to be a 
secret confined to a few—I could perceive no difficulty, beyond the length 
of time required for the deposition of the peculiar matter by which it is 
contaminated. I have found Borax of one solution, perfectly equal to 
lire purposes of the arU. When pure, it is quite transparent, and nearly 
colorless. It is an article of such great utility, (for its actual usee aro 
limited by the high price it bears) tliat it appears desirable the purifica¬ 
tion might be performed on the spot instead of transporting it to such 
a distance in its impure state, thereby enhancing the price. Indeed, ow¬ 
ing to the liigh duty, which amounts to a prohibition, the price of Borax, 
in the Calcutta market, whether raw or purified, is the same, viz. four¬ 
teen to seventeen rupees a roaimd. At Ba^iswar it is five rupees. 

The preceding details arc sufficiently meagre, but this must neceS' 
sarily be the case as none of the substance found in our own provinces, 
have yet lieen sought for as articles of comroerce; so that, except the 
mere fact of their occurrence, there is little to communicate. In the fol¬ 
lowing Section, which includes an account of the mines worked, I shall 
be more full; tliough I fear there may still remain many deficiencies, and 
many particulars of interest to be supplied. 


11.—Mr.TALLIC 
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II.—Metallic Productions. 

The metallic productions of Uie mountain provinces, though hitherto 
inconsiderable, as fur at least as regards the fjuantity of metal raised, 
might, It is probable, under judicious management, become profitable 
enough to repay any attention bestowed upon them. JTo mine of the 
precious metals has yet. it is true, been found within tlie limits of tlie 
British authority, although the discovery of such beyond the fronlieis is 
said to be far from rare. There are, however, circumstances which s^m 
to indicate the existence of gold within the limits of the British tract. 
Several of the mountain rivers which have their sources within this tract 
are known to furnish gold; and, though the produce at any particular spot 
be scanty, yet wheu we consider the wliole extent of surface from wliicb 
the metal is obtainable„the quantity is far from ineonsiderable. At all 
events, tlie fact fiirnislies proof of the actual occurrence of gold in some 
part of the strata which these rivera traverse. In the case of the Hum- 
gatigd, the supply is traced to a tributary stream, called tlie B£m 
whicb has its rise in the lower mountains, as it is only below the conflu* 
enee of the two that the sands are found productive. In Uiat of the AV«« 
Nadi, it is still more limited, as that stream has a very short course 
wholly witliin the Patti Dua. And with regard to the Alalauand&, 1 
may mention that 1 have a specimen of granite, 1 obtained at Kidamdih. 
one of the sources of that river, in which occurs a speck of native gold! 
Considering, indeed, ail the circumstances of the case, it is, 1 think, far 

irom improbable, that gold will yet be fouud in its native matrix within' 
our mountains.* ^ 


is. howwer, nuwa m b* the catet of Occident oi ionic. t .» 

"* together .ln]| hovelcU ««eely™ 

Tmi a Kin^h Iwldt out few bcjpci m\l be from cEFiuidfnnir r 

ull ,ho worid. Ho- fniitlwi mo*t pmdcniWVindLc ™ 
i^sol, fcn^n to cootoJn gold, «>d in «n,e t,«intilr, iu" otlr h lo 
t^pwcediDgf adrtpiijd in Ltnce the gald fau/d in diJuvinJ mtd b 
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Of copper, lead, and iron, ibe metals next in value, there is no defi¬ 
ciency ; or 1 should rather say, tlicre ought not to be any; for the actual 
produce in any of lUeae metals, is trifling in quantity, and inferior in qua¬ 
lity. There are many considerations wliicb combine to prove Ibat tbe 
mountain tract, extending from the Sctli^J to the liraAmap&tra, is rich in 
copper. With regard to iron, it may be said to constitute a considerable 
part of tbecountry? either as a constituent of rocks, io the form of ironstone, 
or in the numerous and extensive beds of the better defined ores- Lead 
alscfis found in abundance; and is worked asweiiasthetwo preceding in 
many places, and wiiit considerable profit. With regard to tlio other me¬ 
tals, little is known. Antimony is found, combined with lead and sul¬ 
phur 1 but the ore is uot worked, hlangauese has been detected os enter¬ 
ing, in small quantity, into tbe composition of one of the iron ores. Perhaps, 
were its characters and value known to the miners, it might be discovered. 
Arsenic, in the state of sulphurot, is imported from beyond the frontieir; 
but I have not heard that it has been found within our provinces. Of the 
rarer and less extensively useful metals, it is impossible to pronounce with 
certainty. There is, of course, a probability, that some of them which may 
be said to be geologically conuected with the existing fonnations, will be 
found. Nor does their non-occurrence hitherto, militate against that proba¬ 
bility; when it is considered, that their properties and value are alike un¬ 
known amongst those with whom the task of discovery has hitherto rested. 

The metals whit^i yield revenue; are copper, lead, and iros. The 
HOLD obtained from the sand of rivers; paid during the Gorkhali rule, a 

small 


of nuM* of the prociou metnU, nwy b« foand in their ewfipAnllTcljr nnall prtduee, iherehj docs- 
■ioniog »n expcnce in «irching fiT or railing tiwm, irhicii. La ant cuct, rnoro Uiin baLuica Ibeir 
Mipcriority of Tiliie. It ie the ACtidonial dneortry wbeR ao stponce hni been Lneornd, or the 
<ni ■ rich roin In a ininfi ahmAf uroriied whidi coiutituLci tbe pitxci in ihii loticty. For otv 
■hit raiJic* tkit rortuoe, huiidnd* Iok. 
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smfl!! fluty ^ but the amount was too triflings to rentier its coniiatianec es- 
pedient, and it was accordingly ^botlshed by tho Commissioner. J think, 
iiowoTer, the amount of metal obtained from this source, miglit he inercas* 
ed by attempting the operation on a larger scale. Hitherto the work of an 
ULiassisted individual; who has neither means or inclination to do more, 
than will cam his daily pittance | and who -compelled to ettecute every 
part of the process himself, necessarily loses time, and does nothing well t 
it is not to be wondered that the produce has been trifling. jMercuryls used 
for the flnut separation of the gold ; but it is driven olT again in on open 
vessel, and consequently lost. On tho small scale on which they work, this 
is not felt to be a loss. Thccommon account is, that a man’s daily labor will 
earn him two nanos: but this estimate is certainly much under the truth. 

The method followed is abundantly obvious. Tiic gravel in which 
the gold-dust is always found ; and which in some rivers is the snperfleial 
deposit, in others, lies under a bed of sand * b collected in heaps, and wasii- 
ed on a stage, or imperfect riddle, made of bamboos. The pebbles of any 
si7.e are retained by this, and then rejected ; while the sand wJn'ch passes 
through the interstices, is carefully preserved, Wiien a sufficient quantitj- 
is collected, it is put into a wooden trough, of about three, to five, feet in 
length, and a foot broad: being filled with water, the whole is agitated by 
the hand, and such a degree of inclination skilfully given, os shall carry 
off all the lighter particles ; leaving a heavy black sand, beldud. It is in 
this sand, that the particles of gold are found. It is Irituratcd with <iuick- 
sfTver, which takes tip tlie gold; and the amalgam being separated firom 
the still.remuihing impurities, is set over a fire to evaporate the mercury : 
tlie gold remaining behind, in the vessel. 

Of the mines, at present, worked in these mountains; those which 
yield cotn-En, are undoubtedly the most important. With regard to the 
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iieON inineSp although they do not hold ont an ecjaai prospoct of immodiato 
advantaf^e; yet there is little doabL hut that the revenue derivable frem 
them also, might be much augmented; and, with very little modification of 
the present processes. Eventually, they may be found the most valuable 
of all; but this must be Ute result of a state of things, not in existence at 
present. The lkai> mines are next in importance; and judging from their 
former value, (which was greater than the total amount of all the mines of 
whatever metal at the present day 0 they would seem to be, even not much 
less worthy of attention. 


l,—JV4e Copper MImm, 

r-' 

There are s&veti copper rnincs t ^ shoiiM say, seven ploees where 
copper ores are extracted ; for at sonae of ilieniT the mines or exeavatioos, 
are very oiimerouSi These seven localities^ with the rent tliey pay, are 
as follows: 

Dhanp^r.l Rupees per annum, 

Dh6bri, ., ., > 

Gang6ti, 

Sira, 

P6kri. fiOO 

Khari, . - -. 40 

Sh6r Gurangv .. 50 

None of these arc very advantageously situated, considering the expcnce 
of carriage in the mountains. But as buffaloest may be extensively 

employed 



• Tlw Will*, of thHo BioB, «.a ^ the Oihur «il be indioted m tbe G«tvgi«l 

JtRpi nhicb 1 liopc KKH* Uf lij before th« StKi^tJ- 
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employed on good roods; and the breed appears to tlinre m these prorioces; 
It seems easy to obviate any objection, arisiug from the present difficnlUes 
of transport. 


Of the probable value of these mines, it is difficult to form any thing 
hkc a correct idea; owing to the miserably contracted scale on which 
they have been, hitherto, worked. The chief tiling of course to be consi¬ 
dered 18 , the productiveness of the several veins or iieds of ore; for sup¬ 
posing the quality of the metal suffieienlly improved, there is little fear 
of a market being wanting * It is not, however, easy, to obtain precise 

information on tliis subject: for the mines themselves a re inaccessible to a 
European; or indeed to any, but people who, from tlieir childhood, are 
accustomed to penetrate them. They resemble, as Mr. Traili, has ob¬ 
served; rather the burrow of an animal, than the path of a human being. 
For this reason, it is impossible to speak, from actual observation, as to 
the productiveness of any particular repository of ore; and all we can do 
is, to form probable guesses. In Cbili, it would appear, that Lbe average 
produce of about 500 mines, is six tons each annually. From considering the 
rent of our Kemdun mines; and tlm price of copper {two rupees a seer;) 
allowing also, that the produce is double tlie rent; we shall have only one 
ton, for the amount yielded by the B/ianpur mine: and half a ton each, 
for tliose of Gaugdli^ Sira, and P6kri The otliera, ore too small to be 
worth considering. Supposing then that these four mines, have naturally 
an equal average of ore, with those of Suuib Anierica; we see that there 
ia great room for improvement, and a fair prospect of advantage. On the 
average of six tons for each of these four mines; Kemdun would yield 

twenty-four 


1J«« natwiibtanding tbe muintitw of 

WQHof (3000 uim liaiii CilcuttA auLik^t. 
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Iwenty^four tons annua11y> iuateftd of two and half aa at present: and the 
revenue oo;;ht to encroase in the same proportion ; that is, from 2700, to 
27000 annually. But this is not all. There is little doubt of the existence 
of the ore in many other places: and were an improved system to be intro¬ 
duced, and the value of the metal consequently to rise in tlic market; a sti¬ 
mulus to investigation would be given, wiiicii might reasonably be expect¬ 
ed to lead to the discovery of other sources of Ute ore, at present unknown.* 

The principal mine, in point of value, D!tmp{tr, owes its rank in the 
scale, not only to the great value of the ore yielded; but also to the nature 
of the rock in which it is situated. This rock, a red dolomite, is of such 
consistence, as to require seldom, if ever, any props for the support of the 
roof; and scarcely any additional expeoce, after the gallery or chamber 
is once excavated. Whereas, in the others, the rock is often so lender aa 
to require timbers for its support; and even so supported, it fails every 
year in tlie rainy season; when ft new expence iato be again incurred, 
without the prospect of any immediate advantage. Tbis, is more par¬ 
ticularly the case, with the P^hri mines. In the Diutnpur mine, tiie 
work once effected, there is no occasion to repeat it; and every foot of ex¬ 
cavation made good, is a permanent acquisition. An equally important 
advantage is, the continuance of tlie working season all the year round. 

* 

The compact structure of the rock, or perhaps the great elevation 
of the mine, and its proximity to tlie sununit of the mountain; gi^es it 

another 


• I am toll] ihai iha tbLnB wtt /VOr^ ealttti thf RuJ Khi*, jieMeil ane year iO.OOO Rajyte* r 
and at Hhmpiir, It ii Lanrn that in can«e(|ucnce of an eartlHiuakf which *h«A iht mint wd laid 
open tietf veina of nre; the piflfit* of (he leww •*». ywr. rtry coniidcrible. Efery one who 
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the e*i»tence of thia mclaL VVIule wiiting thU paper, a new vein of atu baa been dwevend, and 
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iiDOther aiiperiority which is no inconsiderahlo one: n freedom from wa- 
ter» and coiise(peulty» from (lie cxpeuce and trouble of drainage. One of 
the effects of tliis advantage is, that tlie miners have hcen enabled to foL 
low the deposit of the ore, in all its ranudeations and changes of direvtion; 
and the interior of this mine, presents quite, a different appearance from 
til at of others ; being a succession of chambers, sitnated at various levels, 
and in varlons directions. 

The ore is of that kind called onev coppes ; (the Fahhrx of the Ger¬ 
mans.) Many species, citcmically speaking, perfectly <lislinct, have been 
confounded under this name. Fonr at least are certain^one of wJiich con¬ 
tains iron as well ns copper; two, iron and arsenic, hut in didbreni propor¬ 
tions; and the fourth, iron and antimony. They are all sulphurets, and 
the yield of copper is from thirty to fifty per cent; that is of the pure mi¬ 
neral ; for no working ore, can ever he expected to give that proportion. 
The l>Aiutpur ore, is the most valuable of tiie four; and contains fifty per 
cent, of copper; besides iron, and sulphur. It is always anioqihons, either 
massive or disseminated. Greex cAnaoNATe is soDietimcs found, but in 
no quantity. 

The Phkri mine, or mines, are situated in a talcose schist: which 
on one side, passes into a talcose gneiss; and on the other, into achlqiitic 
schist. All these rocks are so soft, and even rotten; as to have render¬ 
ed vain every precaution of the miner: and the galleries excavated, have 
been constantly subject to accidents. When 1 visited the piece; they 
had all fallen in: and, there was no lessee. I was unable, therefore 
to procure proper specimens; and can only judge from the imperfect 
indications observed, in examining the rubbish of the miue. I’hese seem¬ 
ed to point to, viTUEOUS, and, pubple copper; the two mo^t valuahle 
of the sulphurets: the former, yielding eighty per cent, metal. TJie 
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waters from this mine were observed to be impregnated with svLPHATEof 

COPPER. 

The ^'/rrtfaiid UttHgUi mines, ore situated tn beds of indurated taic, or 
potstone; wliich are again, enclosed in dolomite. Occasionally the former, 
occasionally the latter rock, forms Um roof, and sides, of the mine. TJie 
dolomite, has a large crystal!ne grain; and great tenacity; and forms a per- 
fectiydurable work, when excavated. It is not so, however, witli the other: 
at least, not always. When massive, it is, I beliove, to be depended on : 
and it has then, a great Tecomueudation in its extreme sectilily; and the 
ease with which it is worked. But it occurs, sometimes, of such inferior 
consistciice^ having much the appearance of re-iiiiited debris; us to require 
support : and to occasion luucli inconvenience, and oven, danger. 

iT 

Theore, at each of these places, iscoppsa pvkitks. 1 have never seen 
any crystallised specimens. It is accompanied by inosf pvrites ; which 
is occBsioiiatly found in the pentagonal dodccaliedron ; but most commonly, 
in such irregular and anomalous forms, as are with difficulty, dcscrihable,* 
I have observed specimens also of Grey Coppek i but in small quantity. 
The working ore is, no doubt, copper pyrites ; and the quantity of copper 
it contains, may be taken at thirty-five percent. This is, of course, to be 
understood, as before remarked, of the pure mineral: uncontamiuated 
by the matrix. 

The Kuahi, and Su6a Gusang mines, are similarly situated—the ore 
produced, is in so small a quantity, as not to require any IcngtJiencd notice. 

1 have observed grey coppsu, coppeb pvb)te3, aivd caruonate of cop¬ 
per : chiefiy, if not always, disseminated. An important advantage, which all 
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tlie mountaioores, I have yet seen, possess; is a freedom frotn aoy mixture 
or comlHoation of arsenic ; a metal v luch, above aJ! others, deteriorates 
the <[uality of the copper; and is most ilUlicult to remove. 

The method of working these miucs, is, with the exception of that at 
Dhanpur, (which has already been described) as follows. A gallery, or 
passage, is cut into the face of the hill; with such slight declivity outwards, 
as is sufficient to carry oil* the water. Where the rock may happen to 
require it; frames of timber, rudely, and even carelessly constructed, are set 
up: to support the roof and sides; and save the miner, from being crushed. 
Accidents, however, do happen: andmen are, sometimes, lost, Thesize, or 
section of the gallery, is always small: in those parts, where the hardness 
of the rock, occasions any difficulty in working it; scarcely sufliciejit to 
admit a person, in a creeping posture. In no place, will it admit of an 
erect position, 

Tlie ore, as well aa the rock, is detached by means of a very inefficient 
pick I and by chisels, or cutters; and hammers.—It is removed from the 
mine; on skins, drawn along the floor of the gallery, by boys. In eome 
mines, great part of this work must be perfonned in a creeping posture. 
The ore being delivered at tlie mouth of the mine; is reduced to small 
fragments, by the baud. At Dkanpur, however, tliis work is done by the 
;MNc/juA'itf, or water mill. It is next roasted in an open fire, or forge 
hearth; the fuel betug charcoal; and the heat oocasionally urged by two 
air bags or skins, which arc ulteruately shut and opened by the hand. 
After being thus im|>crfcctly roasted, it is smelted ; but for this important 
operation, the same forge hearth La made to serve ; and the process is re¬ 
peated, till the inetnl is snfficiently refined. 1 do not know of any dux be¬ 
ing used; to accelerate tlic scoriliuation, and separation, of the Jess valua- 
able metals. 

ff 
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The whole systcni, thus briefly described; ia evidently, extremely rode, 
and inefficient. Worse methods, 1 do not ttnnk, cowtd well be devised. 
They are, however, the natural result of the contracted views and want of 
enterprise, of the native character. It would, probably, be difficidt to con* 
vince them; that any system of working, requiring an increase of outlay; 
could possibly be equally advantageous* It is hardly to be expected, 
therefore, that tliey will ever adopt any improvements of this kind : until 
at least, they can have the proof of direct experience; in favor of the greater 
profit, they may bring* Any important amelioration of the sywteni, must 
tjien proceed cithor from the Government, or from some European capi¬ 
talist: aud when the advantage of the new metliods shall be clearly seen in 
an increased produce, and improved quality of metal; it is possible that 
then, but not till then, the mountaineer also, may begin to adopt them. 

In England, the copper mines present a scene, perhaps, the first in 
the world, (except in the coal-mines of the same country) for commercial 
enterprise, scientific combination and mechanical skill. Such a system iias 
been the growth of circumstances; and ia only fitted to those cireiimatnnces, 
and to that country, in which it orginated. To attempt working these 
mines, on any thing like a similar scale; would be absurd: at least, before 
the productiveness of the several repositories of the ore, be clearly as¬ 
certained ; and facilities of transport created, which do not at present 
exist. But, there are many modifications and improvements, which seem 
perfectly fitted to the state of things in the mountains; and which would 
involve little additional expence to the present outlay, in fact, there 
seems a wide interval, between the Chilian and English systems; while the 
modifications here contemplated, would probably, stop short of, even, the 
former* Supposing the expediency of such improvements, or a part of them 
generally admitted; they must, 1 think, to have justice done them, be in¬ 
troduced under the orders of gorernment, in some mine, the lease of which 
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tnay be retained for tlie necessary period, They would, at lenst. have 
the good effect of enabling us to obtain better data; for judging, wlieilier 
or not, any further iinprovemenls and extension of the system, would be 
advisable. In the former case, experienced and practical people might 
be invited from England; for the purpose of improving the various opera¬ 
tions of mining, roasting, smelting, refining the ore, &c. . 

The impTovemcnts which appear to me suited to the actual condition of 
things are as follows. The present narrow and infu-ccJiftible galleries should 
beenlarged; so as to admit, not only of an erect position, but of a luau’s 
working with effect, in them. This, of courae, only applies to such as fur¬ 
nish a suffic lent supply of ore; or to new gaUeri es j ust commenced. Vertical 
shafts should be sunk when advisable, so as to admit of tlie ore being fol¬ 
lowed with effect. In many coses, however, this would be perfectly Im¬ 
possible; from tlie nature of the mountain, in which the mine is situated. 
Strong and effective timbers should be put up, for the support of the rock, 
when at all likely to fail: nod to effect all these purposes, proper tools, made 
of good iron; and not the inferior kind, at present used; should be provid¬ 
ed, The method of splitting rocks, by the wedge; and by blasting; might 
be introduced with advantage: and generally, such other practical improve- 
ments, as. though readily suggesting themselves on the spot, are not easy 
to be enumerated conuectedty. 

With regard to the drainage; the present system is, perfasps, the 
cheapest that could be devised, as far as it goes: but it is only calculated 
to meet, oae, of many numerous cases occurring in practice. Should 
the ore be situated below the level of the mouth of the mine; some 
method is then required to raise the water, which will flow into the 
new excavation, to that level, at which it may flow out. At present, 
i am incUned to think, that much valuable ore is lost; owing to the 
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diffictdtiea which present thenaaelves, when the bed or vein atoks to an 
inferior level. And it is certainly, to the absence of water, in the Dhan- 
pur mine; and the consequent facility of following' the ore, in all its de- 
vlutiojis; that its higher value in the scale, is mainly owing. Simple 
methods of raising water, might then, I think, be advantageously employ¬ 
ed i such as the endless chain of water pots, used in the upper provinces ; 
or a pump, or set of pumps, to be worked by manual labor. In raising 
water or any weight; wliere great power is required; one of the most use¬ 
ful mccbaDicol iuveQtions..is the double capstan: a coulrivunce, which is 
at once, eminently cheap, simple, and efficacious. In many cases, where 
the deposit of ore has a downward direction ; a second gallery, at a lower 
level, may be conveniently established: probably, in most cases, this method 
of double galleries might be advantageous. A great progress must be 
made in the system bore contemplated ; before a Steam Engine, even of 
small power, could be introduced with any thing like a prospect of 
profit. 

i have mentioned the principal pointa of improvement in working the 
ore. In delivering it from the mine ; wheel barroivs; or still better, sledges 
on four wheels, should be adopted; instead of the skins at present used. 
It seems, however, doubtful, whether the introduction of goats, to draw 
such sledges, would be any improvement. They are used cictensivcly in 
the upper rnoimtains, for carrying burthens. 

In reducing the ore to fragments; the Dhmpur mineis employ the 
Panehaki, or water mill. When water is present, no better plan (I mean 
consistent with the economy here contemplated,) can be devised ; when 
water is not to be had, in sufficient abundance a simple arrangement of 
stampers, might be preferable to the method of doing it, by the 
hammer. 

It 
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Tt is, liowcvcr, in ihe roasting, and saiclting operation, that the great¬ 
est room for improvemeut is to be found; and the greatest prospect of 
advantage from a change; as the Immediate effect of this would be, to raise 
the value of the metal produced. For the present open hearths, and air 
bags; I would substitute a system of reverberatory furnaces; of different 
draughts, for the two different processes, of roasting and smelting. An 
excellent niaterial for constructing them is at hand, in the rock, I bavo cah 
led potstone. Perfectly compact, and equal to any resistance; infusible 
iji the strongest heat; while it is so soft as to be cut with a knife ; it is 
difficult, even to imagine, any substance better fitted for sUth work, it 
might be advisable, in an economical point of view, to construct the roast¬ 
ing furnaces in such a manner, as to collect tlie sulphur at present lost; 
an object not difficult to be effected, 

£vcn the introduction of the simple blast furnance used in Chili, ^and no¬ 
thing can be simpler) would be an immense iinprovenient. it is of a circular 
shape; similar to a lime kiln ; and covered with a dome, to confine and con¬ 
centrate the beat. The ore is arranged in it, in olteruate layers with tbefuelj 
which is wood; and being lighted, it continues burning for a considerable 
time. When required; the heat is urged by a double pair of bellows, work¬ 
ed by a crank, turned by a water mill. The me re substitution of on eflicient 
bellows, for theair bags, used at present, would be no trifling advantage 
gained; but I am of opinion, tliat a wind furnace is greatly preferable to 
nil these half measures, in the saving of manual labor. Nor is it so much 
mom expensive, even at the outset, as might be imagined. 

The methods of reduction practised in England; where, certainly, the 
subject Is best understood; vary witli the ore, and even with the establish¬ 
ment; but the differences are trifling, and affect only the minor details. The 
two great objects to be effected, are— first, by a properly regulated heat to 

drive 
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d rive off the volatile JngrctJientH, sulphur, andaraeuic; atid to oxidate the 
iron, thereby promoting the fusibility of the ore, and consequent separa> 
tion of the copper from the scoria vdien in fusion : and, secondly, by art 
inteuae and properly directed fusing heat, to effect the vitrification of the 
iinpiintiea; which thug form a slag at the top, and are skiaiined off, while 
the metal sinks down in a companitively pure state. To promote this 
vitrification of the ingredients, occasional additions are made to the ore, tvs 
the case may seem to require ; though, in general, the run of tho ores is 
such, as to require little beyond a few stags of an old smelting, Galcarcous 
flux has been used at some works ; aad this is at hand in the mountains, 
A most valnnblt* and effective tlux, for the reduction of ores, in .the small 
way, (for experiment) is borax. Whether it might not be used on tlio large 
scale, here, where it is so much cheaper ihan in Europe; may require 
some consideration, and some practical trials. 

The operations of roasting and smelting arc repealed several times— 
each smelting being followed by a roasting—to expedite which effect; the 
copper is after each smelting, but Ihe last, let into water to be granulated. 
Tilts separation of the metal into sneh small parts, assists of course, tho 
calcining power of the furnace, and llte work is more speedily effected than 
if performed on the mass. After the last smelting comes the process of re¬ 
fining, or |M>ling, as it is technically called. It consists irt keeping the copper 
in a melted state, covered with charcoal ; and introducing from time to time 
a wooden pole into the melted metal; which causes considerable ebullition, 
owing to the evolution of gaseous matter. It is occasionally assayed, in 
order to judge how Uie process is going on; by taking out a small portion, 
allowing it to cool, and breaking it in ilie vice. Dy the colour and gencml 
nppeanincc of tlie fractured surface; a judgment is formed, as to whetli^r 
the poling has proceeded far enough. This operation which gives the 
metal that perfect appearance, always looked for in the market; is 
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unknown to the mountaineer. It ia probable, that it would materially 
improve the quality; or at least, the appearance of the article. 

Lead 13 sometimes used, both in Hungarj, ami Englatid, to expedite 
the previous, operations of the refinery. The oxides of this metal, arc 
amongst the most powerful vitrifiers known: as such they are effectual in 
the assay and refinement of the precious metals; and as such they may be 
used also witUcopper: but the process requires attention, as if not slopped 
in time, or too much lead added ; the copper itself will he oxidated and vi* 
trified. Applied with proper caution, it would, no doubt, be a most useful 
material to the mountaineer; and the occurrence of this metal, in the 
vicinity of the copper mines, obviates every objection on the score of 

^xpence. 

On the supposition of Government establishing an experimental 
mine; 1 would propose that all the different processes of mining, extrocl- 
ing the ore, removing it, for pounding, roasting, smelting, refimng, &c. 
should be performed by the job, and not by the day. This, which is one 
of the most important improvements in modem management, is particu¬ 
larly necessary on a new experiment; because it makes it the interest of 
the people employed, to co-operate with, instead of endeavouring to thwart 
us; the implements, tools, apparatus, furnaces, &c. to be all furnished at 
the expctice of Government; and a given tale established for the different 
kinds of rock and ore, both for removal from the mine, and for the cal¬ 
cining and smelting of the latter. 

2.—TVic Iron ilfiner. 

The foregoing includes all that immediately suggests itself, as feasi¬ 
ble improvement in the management of the copper mines: I have pro¬ 
posed. 
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posed, 1 Ihipk, no ehargo tliat would not. in p very short time, more than 
repay llie expence inclined. Willi rcgaixl to the iron mines, I shall also 
mention a few particulars; which, if attended to. would materially increase 
the revenue derivable from them also. I am informed by the Commissioner 
that tlic ■iiiilcd rent of these mines, which are very numerous, does not 
exceed the sum of 1500 Rupees per annum; whUe the iron is^of the verj' 
worst quality, and yet hears a price, in llie Almora* BaKUr, not much less 
than that of the best English iron, deliverable at Bareilly. 

The process of manufacturing iron from its ores, is so far different 
from that of copper ; in as much as, none but theojfidcJ of the former me¬ 
tal nto ever employed. In the copper ores (that is, in those which occur 
in any quantity;) the metnl k combined with sulphur : which can be only 
driven oft'by repeated roasiings ; employing such a draught of air as to 
acidify it.ilicmorceffectually to separate it. yi ihelalter stages. In the iron 
ores; the metal is united to oxygen; and mi.xcd with various earthy impu¬ 
rities. Ill reducing these ores then, tliete are three distinct points to be 
attended to—First, the provision of a substance, which shall effectually 
take the oxvgcn from the ore ; leaving the metal mixed, only with its 
earthy constituents: Undly, The proportioning the flux used, to those 
earthy ingredients; so as to ensure a complete vitrification of them, and 
separation from, the metallic particles: and 3dly, A sufacteni heat, to 
fuse Urn latter; that the separation, and reduction, may be more complete. 
The first point is attained, by using a sufficient quantity of charcoal, in 
the reduction of the ores; the second, by adding, as the ore may require 

it, limestone or other flux; and the third point is only to be eftected, by 

I using 


* a 1 Ropc-Gnaliqir iron, f ooii. 6 «*n-ot Mon»kW. liUl iron ditto 

bulh*k,««>dforyini«if— SoredkiiitlceJ, 8 .Wfi-EnglWi cool. 2 |-£nsluL iron, lisr, *-» 
bon, 4|. 







vw/a a'MaJmca 


H I 


k X 1 

r 1 T- X ^ Xta ’ 1 

4 X-^,r-iJX 1 

X'^y* f 

L% !* y^ */ 1 



5\ ' X. 

r ^jr y t 

•jOfclL IF-,' 





iV'Xr •-Si.j' 

■ ^ ® ’'''"f-A 



\ X .-o^.rx^ 

y a / 7 j 















































252 


ON THE MIXES AND MINERAL 


using a powerful l>laat furnace. Though it be, no doubt, possible to con* 
struct wind furnaces, of such draught os should smelt iron; stiti it U, 1 be¬ 
lieve, more economical, as well as more certain, to trust only to a powerful 
blast. 

The mountaineer reduces his iron ores in the manner already des¬ 
cribed for the copper ores. But from the imperfection of the metliod, the 
great waste of beat and nou-employment of a proper flux in refractory 
ores, the iron is never smelted, but comes out of the furnace in porous 
knobs very nanch the size and shape of the original pieces of ore. These 
might, however, with proper management, be manufactured into a saleable 
iron; but the miner is contented with selling them iir this state to the 
blacksmiths who, again, are very sparing in labor U'hen shaping them into 
tite pigs in which they are finally sold in the bazar. 

In as for as such a lazy process may be compared with one which 
fnrnished metal of the very best quality, we may say tlte mode practised 
in the mountains is similar in its general features to the ancient methods 
which prevailed in Europe. These have, however, long been superseded 
by more economical processes, each of which is adapted to the particoiar 
kind of fuel and ore of the country in which it is employed. The English 
method, which employs coal as the fuel, does not require to be considered 
here; but the Swedish, in which charcoal is the fuel used, appears from this 
circumstance, from the simplicity of the apparatus and the small outlay of 
capital required, particularly fitted for U»cse provinces, and not unworthy 
of attention and enconragement from the Government, It is well known 
that the superiority of the Swedish iron over the English, is mainly owing 
to the nature of the fuel used; although it is a&o true timt the Swedish ore 
U chiefly, if not entirely, of the first quality—MAo it etic laox oan. The form¬ 
er advantage ought also to hold in the case of the mountain iron; but none 

of 
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of the w^orking ore.'i, it must be confciised, that I have yet examined^ ex¬ 
cepting^ one, is of the same species, os the Sivedish. 

Specimens, liowevcr, of this ore have been found in tlifferent planes; 
and it is very probable that it does exist in sufficient quantity, to become 
an object of consideration to the Government. The BwuldkAn^d Iron, 
w^hich is said to be one of the best after that from Guntliop, is manufau- 
turod from the red oxide. The Gwnlior ore I have never seen; but con¬ 
clude it to be of the maj^etic species, from a circumstance 1 recollect 
being mentioned by Captain Gebaro, tvhen surveying that country, of an 
unusual deviation of the magnetic needle. The mountain iron would, 
however, if carefully manufactured, have a sufficiently fair market, without 
anyclmnce of being interfered with by either of those other kinds: and 
even supposing that the common ores should hold out little inducement to 
expend much on improvements in their reduction; stilt in the one known 
source of the magnetic ore, there is, apparently, a sufficient supply to 
authorize at least an experimeut on a small scale. 

It may, perhaps, bo said, that a full improvement of the quality of 
this iron, would interfere with the sale of English iron : but it appears to 
me, that it would chiefly supply the place of the Swedish in tlie market; 
which is known to be in great request amongst the natives, under the 
name of “ Tranceso Loba,” English iron hns not an extensive sale in 
India; even in England it is now well established, that all the best steel 
is manufactured from Swedish iron. Eagltsh bar iron, however, bears a 
higher price than die Gtontior iron; though the latter is more extensively 
ased amongst the natives. The former U sold at M^radtdutd, for 4f 
seers the Rupee; the latter .si 0 seers. The mountain iron sells oa the spot 
for 8 seers generally, that is about fl4 a ton, whicii was the highest 
wholesale price to which the English iron attained during the war; at 
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sent it little more than ^10. The mountain iron couia be afforded at 
a much cheaper rate. 

The chief point*, in which improvement ia desirable, will be evident 
from what I have stated {Art. 30). The erection of proper blast furnaces; 
the judicions employment of fluxes; and a more careful system of maim* 
facturo; are ull tliat is required to raise the quality of the metal, according 
to the ore used, either to a standard with the English iron or tlie bwedish. 
In tiie erection of blast furnaces, there seems no difficuUy in a country 
^hcre water is to be commanded at every turn. Limestone, one of the 
fluxes most used, is at hand; and all that seems required is a careful 
superintendence, to shew the advantages of the new methods in the first 
instance. 

These being once established, it appears probable they would be ge¬ 
nerally adopted, when the object uj to furnish so generally useful a 
metal to a purer and more workable stale, 1 have said nothing of the 
process required for bringing the fused metal into a muUeable condition, 
as it ofters no difficulty. Water may here also be advantageously nsod as 
the moving power for the great slcdgo hanunew, with which the fused 
metal is to be beaten. 

The iron ores all belong, with the exception of those of two mines, to 
the species called nen oxide (fer oUgi$U of Haoy). This is aperoxyde of 
iron; containing, in its best-defined type, seventy per cent, iron, and thirty, 
oxygen. The working ore, however, often contains earthy impurities, 
which reduce theproportion as low as fifty percent, of metal,— Red k.eha- 
TiTE, a variety of this species occurs in a very extensive bed in (Gneiss at 
on the ConUlah. It frequently contains small veins of mica¬ 
ceous IRON ore of a highly splendent lustre. At RAvtgir, on the road 

from 


PRODUCTIONS OF THE HIMALAYA. 

from Bltamdoriiti Atmm-ah^ it passes into (he variety called scalv iron 
©HE, consisting of loosely cohering glimmeiittg particles of a steel grey or 
iron black color, strongly soiling ami fcolitig uactnous to the touch. These 
beds, though distant many mites, are, I think, coimectod bendalh, and 
from one and the same deposit.—Both of these varieties arc said to yield 
very good iron; the first, particulafly. Compact hed iron ome, occurs in 
a clay slate coiitaitiiag beds of liiiie*stoue at Knh&ri, on tlie Rhutran^, 
in masses composed apparently of ftagmeats mpre or less aogular, rewnil- 
ed by a sialagiuitic iaerustation. The iron uianafactured from it is esteem* 
ed the best iu the province of Kumdutt. it Is the ouly ore wliicJi has any 
adjunct of calcareous matter; and to tlits adjustment of thefluv by nature, 
is attributahlc, 1 think, the superiority of the iron produced. Near Katsi 
on the JicriNmi, there is an extensive bed of specular iron ore. The speci- 
meas which I have examined o'cre fine granulari approaching to compact. 

In CAaM^arAru purgunnah, one of tho excepted mines, the ore is the 
YELLOW {or Ayi/rafer/) oxide. It is of two varieties, the ochry and compact. 
The former soinetiiues contains octahedral crystals of magnetic iron ore, and 
iu the ueighbourhoodof the mine, on the summit of a small hill, tliere occur 
rolled pieces, composed of grains of i^uartz, and small octalicdral crystals of 
this mineral, cemented together. These pieces are magnets, and have each 
two poles. The ores of this mine contain manganese in small proportion, 
and wotild, consequently, afford a very good steel; as it is to the alloy of 
this metal that iJie superiority of die steel manufactured from some of 
the browu iron stones, is generally attributed. The other exception is 
the mine at Sil, in Riseh^, where n mica slate occurs with disseminat- 
etf crystals,or grains of maoketic irun ose; tit such quantity, as in favota- 
rablc specimens, to equal ludf the weight, or one-third tlie balk. Some 
pieces of this slate have a specilic gravity of That of the ore itsolf 

is 4,8. The stone is reduced to powder by hand mills; and by means of 
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. 1 rtiveuess tlie sum assessed lum beeu bmiied to the 

alleged oon-product 


mere 
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mere land tax of the lulnc ai I could not karo any particulars 

regarding the rent, the people being nncotnmunicative.* 

With regard to the truth of lEieir assertion, that these mines have 
ceased to Ijc profitable, it is very difficult to judge. They arc still worked, 
which is a presumption against it, but without a personal examination of 
the several galleries, and they are exceedingly numerous, it U difficult to 
eay positively whether this assertion be correct or otherwise. 1 have 
however little doubt but they might be made productive, by a more en¬ 
larged and perfect system of work; and I found this opinion on the groat 
number of excavations, clearly proving the original abundance of the ore. 
It is not likely, that the several veins or beds, have been exliaiisted by a 
sj^tera of mining which admits of no ventilation; and has no galleries, ex¬ 
ceeding probably two bundred yards in length. At all events some trials, 
and a closer examination, would seem to be advisable; particularly uhen 
it is considered that there has been a fulling off in the revenue, amount¬ 
ing to upwards of four tiiousand rupees yearly. To offer the mines to the 
highest bidder, would not be likely to elicit any light on tlio subject. It 
is not probable that any mountaineer could be got to undertake the 
work in opposition to those residing on the »pot,t having the advan¬ 
tage of experience. 

TJie mine at JJAa/i«Jr is situated in clay slate. Tim rock where 
the mine penetrates is so tender and fragmentary, as when removed 
from the mine to have all the appearance of angular debris. Owing to 

tins circamstance, the roof of the mine, as well as the sides, haie occasion 

to 


* TfiB viUAg« bttopp to ibe Rajali of 

t OanKmmt of Uie dsEcultici ft (Jf * Mti.e) would hjirt to con^ wifh; 

wcuU h^t probibly, im or^tmiicd oppoatbo of ibo whole adgbbouiiiood, la m, 
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to be strengthened by timbers, rfotwitbstandiog which, they sometimes 
fall in, and the miners are killed. 

The ore is found, as I said, occasioDalty in quartz veins in the clay 
slate; occasionally in the slate itself. The ore at 3/nJjror also occurs in 
aetay slate ; that at Roreht, in a bed of limostone, situated in the clay 
state. At each of these places the ruck is sufliciently tirm to afford the 
greatest security, and no propping or timbers are rc{[uired; but the 
labor of excavation is greater. At Bkainh^ owing to the softness of 
the ground, the galleries are roomy; and wilt nliow of on upright posi- 
tiont at the other places, they are similar to the copper mines; low, 
narrow, and tortuous. The supply of ore has evidently been consider¬ 
able, for tlie number of these galleries is quite surprising: at Botcla, I 
was told tliey exceeded eighty; and I see no reason to think that the 
statciueut is too high. 

At all three places the ore is the same, a steel grey fjnc oranular 
OAL£iiA, having a specific gravity or7,3 ; at Maiwar it is accompanied hy 
IRON’ ev RITES, and in one gallery by svapMua. Tfio mode of rGducing these 
ores, is precisely the same as that already described for the copper ores; 
the sulphur being allowed to go to waste, Similar iaipTOTements sag- 
gest themselves as advisable; though as the metal is so much cheaper, 
and the process of reduction so much more facile, they do not appear to 
be so imperiously called for, as an amelioration of the system of working 
iJie copper. A singular fact is, that the ore and reduced metal sell, by 
weight, for the same price at Katsi, tlie nearest town, T could not learn 
the reason of this; but suppose that the produce of sulphur, pays Ifar 
expence of reducing the ore. 
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I rome now to general cnufiee. 

Tlie liorizontal parallax of the moon invariably affecta the tides; when 
that is high the tides are high, and vice versa, to such a degree of correct¬ 
ness, that allowing for local canfies, I could venture to construct a table for 
a year in advance, that should not vary two inches, from tire actual tides. 

When the parallax is highest, on the socood, or third day, after the 
full or change of the moon, the highest tide will correspond with these 
days, as that is the natural period of its greatest height; should the pa¬ 
rallax be decreasing, the highest tide will be on the day of tlie full, or 
change; and should the parallax be decreasing, and near to its lowest, aJid 
increase again, after the natural period has passed, tbe highest tide will 
be on the fourth day, after the full or change, of the moon. 

The difference of effect between tbe high or lowparallaxof themooQ, up- 
. on theheighlof the tides,U about tw-o feet,frequently much more; and as its 
variation, as to the time, is shown to be four dnys, this is of importance to all 
mariners, as enabling them, in eases of danger, to ascertain by their Nauti¬ 
cal Ephemeris, the true state of the tides. No longer need they trust to the 
partial observation and equally partial theoiy founded thereon of Pilots , 
and seamen, most of whom have a notion that the dark spring tides are 
always the highest, that the night tides are higher tliun the day tides, and 
that the higlicst tide must always occur on tlie second or tiiird day after 
the full, or change, whereas the parallax of the moon will effectually 
supercede this uncertainty, and either warn a mariner with his bark on 
n shoal not to wait till ihc second day, and lose the springs, or save him 
from despair, because Uicse days may have passed, and induce iiitn to wait 
with confidence till the fourth day, after the full, or change, for the highest 
tide, as the case may be. 

Tlie 
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The parallax of the moon will assuredly indicate the height of the 
tides oil over the world; this general cause, therefore, must he applicable 
at all places. 

The following abstract will be useful, as conveying a general sum¬ 
mary of the tides, of the Hoogly. 

From the point of lowest low water in the dry season, to tlxatof the 
highest high water in the freshes, is twenty feel ten inches. 


The greatest mean rise of tide from low to high water mark, takes 
place in Mareh, April, and May, and is hfteen feet ten inches. 

The greatest mean rise of tide from low, to high water mark, in the 
freshes, is ten feet. 

The smallest mean rise of tide takes place in the freshes, and is at . 
neap tides, only three feet six inches. 

The smallest mean rise of the tide in tlxe dry season, neap tides, is 
four feet. 

From the lowest fall of the river, to high water mark, neap tides, in 
February, is eight feet. 

From the lowest fall of the river to low water, in the freshes (neap 
tides,) is twelve feet." 

The 

• (be imuiibiian in Scfitember, 18*3, the low WAler itood at ei|ihucn feet *ii iiitihei, 

the tide having ebbed only fifteen inche* on iNt day, Tho difTwcncB beiw«a tfaii low mnr, ud 
(be high waiw (Mip tide* in Fabrwry i via. eight feet,} i* ten feet list uicIh ! j 
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Tbo river » at its lowest, iti the beginning of March. 

Tlie river is swollen by the freshes in July, August, and September, . 
and port of October. * 

The freshes take off about the middle of September, and are gene¬ 
rally oat of the river, by the end of October. 

At die beginning of November, although the freshes arc out of the 
river, it is upwards of Uiiee feet higher at low water, timn ia March. 

The river Uin the most quiescent state, during the months of Novem¬ 
ber, December, January, and February; during these months the mght 
tides are higher, and more rapid than the day tides, and there are, on some 
occasions, bores at nigfht. 

The strongest flood tides, and the greatest mean rise of the tides, am 
in March, April. May, and June. The day Udea in these months, are 
higher, than the night tides. 

The strongest fireshes are in September. 

In July, the strength of the flood tides is counteracted by the freshes, 
and this, therefore, is a moderate month, as regards tides. The bores 
also are moderated os a consequence. 

In August, tlic flood tides are overcome by the freshes, and the bores 
are moderate; should there be a high parallax of the moon, however, the 
great height of the sea, in this month, will cause,a considerable boro. 
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In September, the freshes ore at their height, tliere is no Tiaible tide 
off Calcutta, the chips do not swing up, and the river water is perfectly 
sweet, far beyond Saugor in the open sea. The high parallax of tlie 
moon at the equinoxes, with the great height of the sea, produces a heavy 
bore in this month. 


*rke .Borfj, 

The bores in the Hoogly occur only on the highest, or at alternate 
spring tides; their appearance may, with certainty, he predicted by the 
season of the year, and the parallax of the moon. During the months of 
November, December, January, and February, or on the periodical ebb 
of the sea, when the currents ate setting doum the Bay, the tides, as may 
be supposed, are languid, and consequently, during this period, there are 
no bores.• 

As soon as the south-west monsoon sets the currents up the Bay, 
tlie sea begins to rise, the tides become strong and high, and bores follow 
in their train ; whenever the parallax of the moon is high on the springs 
during the south-west monsoon, bores will certainly make their appear¬ 
ance, and when strong soutiierly winds are added, and freshes withheld, ■ 
the height of the bores will be increased. 

It 


• Except »«y rwriy—Id iwimt7-ttr(i year* f hiivc Jioatrn bat Uiree injUiteei. Apifwably to Uie 
Suitnnani oflocsJ causen wliieh accelerate or Jepms will l» obtiom tliat during the bortU- 

etut moniaoD. if tb# wind* wbidi bloir the watert down tlic Bay, be mo™ (ban luuall; nnxletaiv, anti 
the mooD I paialU* bo bigli, ihwo may bo a high tido. awl tritU it a boft, and th», agpeenbly to ibe 
third local catue. will Itappen at niglif. Tbe*e niglit bo«* are portJcatailf dangeroui. a* ihoj are 
very rare and, cMuequcutly, anexpectoJ. ITicjnay be guanlod igum*!, by alway* ci>a«iSc«ng it 
posfiblo for ibera to occur during the aKtli-emt moowon at ntsbt, upon a liigb pirallux ef the woon. 
Agreeably to the i«me local cau«, it k fonunaU) tbot the bo«» at night, during the louth.vfcd 
mofliJQovi arc not tO' liigbi Di [d llie daj* 
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TABLES, 

EXHIBITING A DAILY REGISTER 

Of mm 

TIDES IN THE llIVER HOOGLY, 

AT CALCUTTA, 

-I 

, FBOM IBDS TO 

WITH OBSERVATIONS ON#THE RESULTS THUS OBTAINED. 

Bv JAMES EYD, Esq. 


Having kept a Begister of tbe day and night tides in the Hoogly, at 

Kidderpore, neat Calcutta, since tlie year I BOO, for which the nature of 

my business, nod my establishtnent afforded me facilities, and the penna* 

nency of my gage fixed at the dock head, rendering the results correct, 

beyond suspicion or doubt—I am induced to lay them before the Society, 

* 

trusting that they may prove interesting. 

To avoid the dry detail of a daily Bcgistcr, 1 have drawn the heights 
of the tides in maps, shewing the state of the river throughout the year, 
conveying at a glance, all that is requisite to be known for every useful 
purpose. 


The 





200 • 


TIDES IN THE 


The map 1, made for the year 1800-7, and 1 bare upon the same 
map, traced tlje tides for the year 1826-30. • The phases of the tnooti ia 
the latter year falling nearly on the same days, and thus enahting mo to 
give two years together, and to shew the variatioa between them, at a dis- 
timcc of nineteen years. 

Mop No. 2, is similar to the first in principle, bat has been chosen 
to shew three distinct inundations, that took place in the year 1823. 
The first of which was occasioned by the sea, and the second and third by 
the Gaw^fet and Damoda rivers. The first was a very rate occurrence, 
happening not oftener, perhaps, than once in a century; tlie last nearly 
as rare, hut the second occurs every sixth or seventh year. 

Map No. 3, consisting of twelve parts, one for each month, is a daily 
and nightly record of the river, for the said remarkable year 1622-23, 

Map No. 4, gives a comparison of the range of high, and low water 
for successive years, from 1888 to 1827. 

These tide-tables, formed from a register kept for twenty-two years, 
establish, beyond dispute, the lowest fidl and the highest rise of the 
Hoogly, and thus form natural points for the construction of a River Gage, 
for the purpose of obtaining, at all times, the levels that may be required 
for the formation of canals, docks, wharfs, and drains. They also shew 
the height of the river at all times of Uie year, a matter of considcrablo 
importance tn the formation of public works, especially as the variation 
is so great, at its diiferent periods. 

I shall now advert to the local causes which affect the tides in the 
Hoogly. Tlie maps commence with March, in the beginning of which 

the 
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tbe south-west monsoon sets in. With the soutEi-west winds, the cur¬ 
rents set up tlic Bay of Bengal, and ^dually raise the sea, at its head, 
several feet, raising with it the Hoogly, long ere tlie freshes are felt. The 
dotted curve line in map Pio. l,wi]l shew this rising of the sea, and river 
hy the wind, and currents. This cause contimies till October^ the pour¬ 
ing of the rivers into the Bay of Beufal, during the months ofAugttst 
and September, and the clmnge of wind at the end of October, give the 
currents a set in the contrary direction, and gradualty restore the sea 
and the river to the slate Uiey were in, in Alarch. 

The effect of the two monsoons upon the currents, and the height of 
the sea, In the Bay of Bengal may, therefore, be considered us that of two 
long unequal tides, during the year, eight months of flood, and four 
months of ebb. 

In conformity with these periodical local causes—partial ones have 
a corresponding effect, thus strong southerly winds raise the tides, in the 
Hoogly, whilst northerly ones depress Utem. 

The freshes, or floods of the rivers, ate a prominent periodical local 
cause, operating upon the tides of the Hoogly at Calcutta. 

The Ganges liegius to rise from the melting of the snow, as early as 
the beginning of May, but its rising docs not sensibly affect the Hoogly 
till the beginning of July, at that period, so large an accession of water 
is thrown into the Hoogly, that its level is bodily raised both at high and 
low water. The last is so remarkable, tliatthc low water of the freshes 
(neap tides) is higher than the high water (neap tides also) of the dry 
season, hy several feet. 
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The Damoda and western sntiall rivers, or mountain streams, coutn- 
bute very materially to the sweliingofthe Hoogly, and Uis, probably, the 
influence of the the Ruptutrain, the ToHgoTvcoUp, the fluU 

geke, imU even the Batasore river, (tlie latter situated beyond the mouth 
of tJje Hoogly,) that occasions the height of the low water, by dieir acting 
as a dam, and preventing the ebbing of tlie waters irom the Ganges, and 
higher streams, quickly into the sea. 

There is another local afTection of the tides, the cause of which 1 can¬ 
not satisfactorily explain. In the north-east monsoon, the night tides 
are the highest, whilst iu the south-west monsoou, the day tides are the 
highest. 

A conjecture may be lia^arded that as, in both monsoons, the wind 
is generaUy higher dufing the dny than in the night, that the wind in the 
south-west monsoon raises the day tide; whilst In the north-east mon¬ 
soon the wiud, during the day, withholds and depresses tlie day tide; but 
this is not entirely satisfactory, ia as much as the wind cannot possibly 
be nniforni, whereas the fact of the higher tides during the day in one 
monsoon, and during the night in the other, is beyond doubt; besides, the 
latter is very much more than tlie former, being n$ much as two feet, 
whereas the former is seldom more than one foot. The night tides in the 
nortli-cast monsoon are also more uniform in this respect, than ihc day 
tides, in the south-west monsoon. 


Should it appear from future observation that the wind be the cause 
it will prove that the depressing effect of the northerly wind, has much 
more influence upon tJie tides, than tlie increase by tJic soutJierly ones ■ or 

it may be, that the absence of the wind leaves the tide more freedom to 
act. 
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No. 11. 

INSTRUCTIONS FOR COLLECTING GEOLOGICAL SPECISIENS.* 


It fO often heppeni tliat epeeimfiw wnt froni diet Ant pltcei, bjf penont impiBcrtHd: in geoTogy 
CiU to give th* jimreetion which u intended, rmia tlie imnt of eitention to a Tew nenuary pee- 
cautinu^ tKat the foil jwing dircctjc»ii tnoj* prrhtpd l?e nieful la »ama of ibaKi Id id wltaia hundi 
th«K page* are likely to fiilL Ii will be iuOicEent to premiie, tliaE iwa of the principal objoeti of 
geoJogiml inguicy, ora. ie liolcimnine,—Ur* iho cuitttre of tli^ maierutlM of whidi the eatlli u cum. 
ptue\}; 2ndly* the tdMivc Order in wluch tlie^oe outcriila aro dSapOfcd with rnpect to cftcfa 
oUier. 


1, Sp^mrnK of noclrt otJgbt not* In gencraC, fa be titeit ftcrni thoi fitmi krge 

moasei b tbdr nailve plocep or wtittcb liave rfcendy rdjea ffem ibrir naturoJ lituaiion^ 

fi. Tlie ipeciTneni whuM coniial nf the itorw undioog^d hj vxpowars to the eirtnonri, wJiieli 
umetitncA okifr the cEiLtriDEen to a conaidanfile dliitancc from the eurfiice.—PetriraDlions, however 
ore ofkm belt dUtlngnilibHbir in Timaoi tomowhnt dee(iijq>o#ed; onihnra tliiu even rendered vbible^ 
m matpy eatu, whar no traeo of any oqpyuzed body em be dkcemcd in the recent fnetrtre. 

3. Tlie apecimeni ought nol to be tno imalL— -A convenbat aixe is about tbree inchei iquirep 
and about llmc-ituiu'teri of an \ac]\ ur leiij Li thiektiEii. 

4» It iddom happens that large ma^Kf p eveo of ibo tarno kitid of rockp are unironn tlirough* 
out any coniiderablc ipicet ao that the genard rharaeter it callectedy by geoiogiiti who nainine 
roebi In ibetr native placfi^ from theavon^ of dn f-sitenilvo futfi&ooi—a eollfction ought iberefore 
to fkirDbli tpecimeuf of the most dmractemtic varielin;—and the nml tpJittdiii on, lit 

piMraA not ihe mM ini/riie^riv, ^'^Tiere icveral flpedmene Ore token from die nine pUce, ft ioriei of 
numbm sliould be added to tlio note of their loGUty^ 


* Frnra ike AppeoitlK io CaptBln ** NtnillTe ftf o Garvey of tke Intot^ttopieik und Weriem 

Coaii of Amtrdioby H'Uluum Ueary Flttoo, P.fLS^ V.P,a*S- 
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5. Ooc of tbe m«t a^ktintij^eoui tiruniinni nbtuining fpc«ipicnH» om) tlia rrlo» 

lioni of nckir h Id thir tevlionf hj cliSi oit iliv ua ilioro ; rapecklljr aficr h.'ccni nitl» Af 

krge miUjit*. It raoimoufy hdppeiutbai llii: boiftthui mpdicd ore more or 1 cm fndjneci} anil k 
lijio cu«, if any of them bclnncomilik 4t o portivulur pulnt, the dc'clino oftho will rtiK|iient1y 
Cftoble itiD collector 10 luppl/ liimiolf wiili iho ipcntueiu lie irwlm fue, wiiUin a tliort il|tiaii<«« 
Tliu*, in lUc nibjtitncd tkctdi, whicli may bo ouppuMii tn reproaent a cliff uf eonoiitcroblc lidglit,—> 
tlic obaerret being oituoicd ai a, tbe bciU £, e, d, tbou^i inocceui Lilc at ibot place, may be gxa'"kci1 
nidi caw nnit lecnrity, where they fUCOcKively ennw down lo tlte ilmre at A*, and d*. 



^ To exanuao tl»e tntenor of an unkeowD coubtryi inore oitill ond practice ate required s 
the roelw being generally concealed by ihe Mi4 najumulalione of mad, gravel, Ac, and by Ibo 
regeutiun of the lurbcr. But llie »Uala are cstmnoi.ly diiclwed in tlie .idea of mvinet.-^ia 
tbo beda of tireia nnd mmiaiJun-Mreimi; and tlieic ei{>t;dolly nhem tJiey rrma tbe diroeiion 
of ibe eimia, itwy be nude, by careful eaatnination, lo afford iiuttiicuve M c t i em . 

Acnengtbe occOeiDral componenu of the *trata, the remaioi of orgiitiiKd bodicf,—abellit, 
weak Olid nttiiT aoopbyiw,—llie bouea arwl tuUi of animal■,—f<;taUe wood, and ibe pf 

vegetable rtemr, rwoif, of leaves Ac, are of tlie greatHt iupoftancer affiirdittg generally tbe moat 
wnrked charactera of the tiedi m wbicli they occur,—ThMC iliould, tliereTiire, be particuliriy saught 
after, and tlieir relative ehomlajice or rarity in differeni liiuatiiifla noticed. TJio (wtrifird b«.1 irt 
•heuJd, if poMible, be Jtept untied with portion*of ilie rock or matrii in wlilcli iLey we found; and 
wbrrv tlwy are numerous—In awd, clay, or nay moiiti or fHable uutlriit.—U »it* geneml beUer tn 
retain a. Urge pmioii of llie whole tuasi, lo be caaaiincd oflenrards titan to auempt tlieir aepwetioo 
Bi ilie iifne of culk^cdngr 

@r The maieriolt irtiicli aro ftiitdil ttbo?# ttie iotid in tlie farm otgraT«l, fiJt, ro[|«l 
pfbblef, ^iQutcJ bfi CAfetulljr dUtingoiilied froin iba t&(id krr/fti upon whbh ilnjj rcit. And tbc 
tiMwe AAcic&t ijf ilieie l^iie mateHttli. found on tlie lided 01: Aumniiii al liiUi, fic.p vJiouJd he duciii- 
guiiiied frotti tlie ment iniiclr Mftil, eod grttrcl, brougtil down by laDd-Ooiidip ar by Tim 

bonea jLDii teefli of eaiDials aie nal un^eitueally h\avd ia tim moro BiiaNmt graval; aod Um c&l^ 
Lopiun of dieao rcjiuiiiii (tarn ditiAllt quaiteii of iha glubc, mfui ob}(iot of lli« intcfcal to 

eMlagy* 

Betlilei a note of the roealityp tliere ougbi^ ifponible, lo toGOrapotij every ffneoimoiii a riiort 
Aotko of itj geologrcjil f^Ircumutoucei; oi— 

Hi 

Wbetber it bo found in Urge iluipckit masm^ cw tn itrala ? 
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irio Mrili,—^liAtiuv tbD iMckimi^ bdiimUoi) to the hariKonp and taiwlbn with leipect (o 
the comptisi*^ of the bed* ?—f lfthiMU) eahAOt be menu red* an ihauld oJwiji be te<^)Tided| 

trUle ihe objeru arc in view.]—Are they uniform ift dap ami direction ?—curved, or contorted ?— 
cotilinijouj] Of uiterrupteil (Uattro* or Tcini ? 

fi the whole cliA> or mau of airuta b tight, of udromt compoiiLioo?—or doe* it cooiUt of 
different kind* of i4ooe ? 

If the strula be different^—what it the order in which they are placed abate each other 

loeceBflively ? 

# 

10. A faMf diitinctljr written^ should aceompaity every apecimenp elating its native piacOi its 
relative aituatimt# Slv* And these labeli iliould be connected with the apfclmeiil immodiatclji 
on the spot where they ore found*.—This inJunctioD may appear to bo iiipctffppui { but bo much 
valuable iaronnation ha* been lost io geology from ihe neglect of it, that every observer of experience 
will acknowledge iti nccesity ; ami it kt perhapi, In practice one of the most dlHicult to adhere to- 

1L A ikctrA of a comc or clifji however iligbtt frequently conveyi marc infonuaUau fotpoctlng 
the dbpositian and Telations of rocki^ tluin ■ long memorandum. ITnUEdbcri, denoting theiituatloD 
of the spedmctii collected, bo marked upon nidi iketchcs, much time may be saved at the moment 
of collecting. But in all fudi ca*ei^ the mcrnomndinn chould be looked over soon a^kcrwudi, and 
labels diaUncefy captaining their situationi Ac;, be attached to the ipedmens themstlves.^ 

]2. The specimens should be so packed^ that the suiraces may be defended from exposure la 
air, moisture, and fnction % for whkb purpose, if itrong papes^ eannat be obtained, dry mon.f or 
straw. Of leaves, may be cmplojed-J Where paper k used for wrapping the specimens, they axe 
belt secured by fastening the envelope with sealing-wax. 

Lastly, Thfl collector must not bo discourigedt tior be prevented from coli-ectuig, by tinding 
that the place which he muy chance to visit in a remote utustinn, haa not a ittrik'uig appearance, or 
the rocks wilhin bis view a very ieteresling chanicter; since it rrHjuently, and even commonly, hap¬ 
pens, llmt fncli and specimeni, in ihcmielves of very little impertancci become.valuable by sub¬ 
sequent compoiuon; so tliat scarcely any G-hserralkm^ if recorded with accuncj, iviU bo thrown 
away. 


• It U utrfjBX !o m*jk sn Uis l*b«U the sad even itie hMir^ wOen wh tpeejnsn U cssUeclrd. Tlili, wiili 
a eorv«paDdiee n^tc in ihs osejnaraedDD-lHiok, will be roand to tbe memory, uid pferant ci^oru^ilm* 

Hciidcs tbe label aitaebrd t£^ tbe i|rtdiiafla. It is a Vriy fiosfettary prtCiiniJMl la tnilKs, to dHCfIhe ibe Ineallty, 
of ibfr ipodmea m a veparate itip of pigitip to be well ttssbleii ep amt eockkifd Lu ibe wme wnpper witb the 
specimen. 

t Catten, wool, or Satia. 

I ILamt-vra setdi, w pvoiided ipk«S| ibiMld be ecatUi-cil unoirgit the parceb to prrwro tbs lebcli and 
wiappcn fmw ioaeeb. 
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Tlie ImtnmetH* required hj the gefllogic*! tmvriler will my, ftccerding t» the eequircraenta 
iind tpecitie ebjeeta of the tadiTidiul. Tho moet eeeiitiji] ere s— 

The i&JwtiMr ; which, for geoeral purpoeea, may be of Uie form line r^««entcdi— 



Tlie heed ihould be of iteel well tempered, ebmit 4 inches from the face to the edge, end inch 
•qiure in the miildle! the face flet, end *qtmre, or Dearly »i tlm edge placed in the direction of the 
hAndlc^ Hie orifiec for tbe ioAertiDii of Uie htuKlto ovfti, a very Jiitb wider on t^io outor tide than 
within t iti diomoien, Jiboitl 1 inch verticaTljt *mdacroii; the centre iontewhul Tdore itmn 
mdi from the face. The luindle sliould be ofaih, or ether tough woods not lesi then Id inehci 
loii|r; fitting tight into the head at iu IdKftion, without o ihoulder; and increasing i Utile in sise 
towards tlie end remote from the headf to irrcYent Its flipping.—it sheuld he fixed id the head by 
mcaiQj of a thiOj borhed iron wedgOi 

Few spedmenSf ftmoUcr lunnraers may be employed:—Tho fo-rin of the boadt TCCniU- 

meuded Tor thia purpose by MncCatlocb*t U recuingultir. TUc dimonsionfl cf the fkce ntay be 
1 inch by 1^1 the height 

D 

Tt will be eipcdlent to have always sotno hsmoiemi (or at Ic^i the hEfd^J of diSerent liiea, 
III rcKire. 



A small miacr'tpN^A it u^ul for cutting out, and splitting portions nf ikty rocks; or for ob* 
taming fpcciment of cfayip 

A tmalJ atoflc-TNi^’a —A clioel with a haniller tho form licre ropretented, will ol\cn 
tare the hand of an Inocpert coHcclory and bcUor unable him to dtiect iiii Mow* 



** Oh /mw ^QiMUierty iourotl, (It* Ifdt) %i. 1811 , p. I, i£fc- 













aiVER HOOOLV, 


It mml be tememl^rcd that the height of the here, ie aetoated bjrthe 
peculiar fotia of the sanda, and the ditoetion, and set of the tidca, in any 

parliculor reach of llie rirer; for iautaace, where the channel la atiaight, 

with tleep water, freta aide to aide, and no aand-banh, there wiU be no bore 
at any time; bat a mere awell on tlte eoining in of the tide. Thia >a tlie 
case at the lower part of Garden Reach, opposite the Botanic Garden. 
This is the case aUo off Calcutta, at Howrah Ghaut, where the bach chan¬ 
nel hatriag lately ailed up, the maiu channel is now eouBned between 
high htutka. Ji is only where the main channel lies on one side, with a 
low sand on the other, that the here shews itself upon the latter. This, a 
eery few years ago, was Ute ca.se opposite to Calcutta, and there was, at that 
time, an MOnnous here, but which, as above explained, exists no longer. 


END OF PART I. 
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List of tlie Donors and Dowiiom to /Ae P/ijfsicat Commiltee o/ ike Asiatic 
' Society, from llfA Ftirmry 1828* to 20iA May^ J820. 


J, Adam, Ksq,—Three w«J1-pr«WTed Spedeneas of the MaAiis lu*e^ 

Major BfATSOX.—Somis SpeclnEicDS of tl>e pretAiliag Rocks sbout Shnlch* 

Caft^ W* Bbvce*—A Bottle of Hot Water from the Hot Spruigi et tie foot of the 
Attararo ia the Provmce of Teimsficnum 

Some Mineral Specimens from Peraia, tie Coast wui laJnniJB of the Gulf of Per¬ 
sia, anti al^ some from the Coust of Teitasacmm. Some MinenUa colleeted in e 
Jonrike^ along tli* Hill* of Rates Ghur oiid Sowram* 

J. Caldca, Esq.^A Series cfSiwcimeni illtistraiivo of the SecoDdary Rodcs, coDialniDg 
Orgnum Remains from tie Delgibourhooi] of tie Ginats' Causeway In Ireland \ 
and also a Spedmen of two very perfect Jointji from one of die Basaide Coltiinat 
of tlie Causeway. A singular Specks of MoUusca, from the Coast of Ceyloa. 

Cai^+ CouLTiiAtD.—A Series of %icciincns from Satigor, and it^ adjoining Di&lrliiti. 

Dn, Duncax^—S atne Fossil Bones of an Elepltontf found in the river near Culpee. 


LiEirr» J. —Spsdmcna pf tie Miaihrnli iti and near the Coal Mine at Has^in liahad. 


CAPT. Jas. FnivnLIN,—An extendve Skriev of Geological Specimens from Bundetcund, 
Boghdciuidf and the Districts of Sangor and Jubbulpure. 
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S«c,J SdccUon. .f SpaS^n. f-m U» v'c-V "f S«.IJi. A 
OM Sckdc, rf Sp«in.».. rwm th. Him.1.™ »»«.• 0'^"“. 

(in, lb. M or the Sollcgo. AiUilioool Spocimoiu from iko Hill Pfonuco. 

J. H.0..0. E.e.-S.mo Sp«»H,. of Ibo Bock* »•" B™- 
Centred India. 

Gol. Hodosoh —a Geological Map of England. 

^ « 

M«. LesLiE.—Drawing* of a Doe and of Its StnJl- 

L.W.0.-SO1O0 Sp«to». of Bock <g»oi«) -oJ E^lk f"» -kc “P «f »*'»“ 

Malacca. 

R. Rose, Esg.—A Collection of Geological Sjicctmens made dunng a Roads 

Midnapora to SnmlniJpore, and from Utenee to CotUck end Balasore. 

Dn. Royi-e.—A Series of Speamens illurtralire of the Districts of Rajpoor, Mowooioe, &c. 

Mm, S«iT*..-Specimens of liihogiephic Printing front Captain FnmkUn*. Lias Limestone 
o“B.^cand. Specimen* of Lithographic Printing from Stone, sent doa-n 
from Agra by Lieutenant J. F. Boileau. An Impression from a llotus Stane> 
sent by I-kjuUfiuuit J* TIiMSflOe 

n«.P F Srnoiro -Specimens of Peal Earth fTomalarpeTmtk on tfieDam Dam Road. 

“ JL CU, .bUi.rf in nirnnuid b»n»8. « -d »«, dl, SJ. W«« 

LnkcO) CfllcDtta* 

Lieirr. J. Thomsow*—A Series of Specimens from the ricuiitf of Gfsli and Rotns Gurk. 
Mn. WAtTEns.—A Box of MineraJs from ^e Coasiah HilU- 

Mn. WA«n.-Spec.mens of the Calcareous Deposit found abont the Hot Spring to 

Bencooltuie 
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For Packing ihc —A itock of iUang popcr* ^friting-jnrper, cyi 

into ltdftit. "Thick gvm-waUrt to ccm^t the lobeU to the ffpeoi]:ciiLiis*-|- 

♦ 

For the Conveyance of specimene^^A large Sag of leai^eTf frith itropa for the vhouEilct*. 
Strong can^a$ Sagti of Wse, ere fery convenient for aLiNmiioe and arraflgement.^For the 

(»rotection of crjitnl^, or delicate petrirnttiom, iffoei or i^oi^ are oeewary ; md Mdl Kvodke 
boete {like thote used for holding wofen) are somirtinies re^iilreil^ For dlitant eirriogeg itrong 
toDo^n ^omi caekMr or AaiAeft. 

Tlie following are cither Cji^cntieh or twftil in torious degreesj for nbialiiiag and r&eordiTiig 
obiCiTaiioDa. 

PpcSet Jft^OTitiidttm-BookMi of sufiicicni tixe to adoiit aketches. 

A PotkH Compaer, 

A Meuearing^t^ye^ of My feet, or nn^rc^ 

A Telacape^ 

A Camera Ludda. 

A Hoc of Colovtc^ 

The beat Map* ahould olwe^^ bo iought fori—Anil, the true ccononij to the iiaveller being 
Uiat which uvea tlmCi it u beat to mar or even to colour the cnap« Ja tbo lleM. Notci btetied on 
[tnpoficct mapi, or dcdoired aiicrwarUa from meinonutiim are lc« autheulic t and the proccia it 
AequentJy ncglecicd. 

PortMe-Baromeiertf with detached ihcrmamctetf^ are deeiroble; and the bcit inatiwncnta are 
idlimatcly the chcapoat. But, unfortunately, baroraeterf of every coiutruction ora very eajily 
damaged or defangeiL->-Miauie accorae.|', however, in the deiermijmilon of bnghtj, tboygfi vcfy 
inter eating to pbydeal geography, h cotopiyfatively of little importance to the geologiit. 

If the callectof he a turtcyor, he wHI know beat to wliat purpotes a Pocket SexiaM, or a emali 
TkeodoUtCt U applicable ±—the mcoauremeut nf diiianced,—^of beighta^-i^aiid of tbe Incliaatioa of 
itrata, Acl * 


* Straii]( EiLffhili br^iirii pi|^rr U prrfciuhln to mirjr ether u an iaueti wttl lUick it 
i If pule h B*cd, any tmecoc addtd to it will preierta It ffotn niltlewbi^ 
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MAGNETIC NEEDLE. 
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MONSIEUR DE BLOSSVILLE, 

/lonorffijf jifisiic Soctrty^ , 

____ ■ - . 

Contmttmcafed Ay Cfiptam J.D.Hehbeiit, Assisimt ia iA^ Surttyitr GewraL 


The progress which has latlerly been made in the investigiition of the 
magnetic phenomena is remarkable, A new science, that of Elcctro- 
niagnetiam, has been created, and the happy conjectnre hazarded hy 
Plaveais, that the mysterious properties or powers of matter, which we 
name gravity, chemical affinity, galvanism, magnetism, eketricity, &c. 
would be one day referred to a single cause, has been almost realized. The 
very striking facts developed in the thermo-electric experiments have 
been ably investigated, while the law of the magnetic force has l>een 
detenuined, and the effect of local attract ion rigorously calculated. The 
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INCLINATION AND DECLINATION 


curious practical result of these latter investigations leading to tlie 
correction of that disturbance, under ^vilicll the lungiictic needle on board 
ship hud till then laboured, from tljc influence of the iron-aork about tlie 
vessel—offers an example of tlmt utility which, tliongh it may not always 
be obvious, yet is assuredly sooner or later the fruit of an ussiduous cul¬ 
tivation of science. 


Nor liave the more ordinary pliennnicnu of magnetism been neglect¬ 
ed in this general movement. An immense moss of results have been 
collected by our voyagers to the north pole, relating to the declination 
and inclination of the magnetic nEcdie, as well as the intensity or direc¬ 
tive power. Other observers have assisted, and tis far as Europe and the 
northern regions are concerned, little, perhaps, remains to be desired in this 
branch of experimental Physics. But with regard to die other countries 
of the globe, the facts that have been collected are “ few and far between.” 
I am happy, therefore, to be able to conimiinicate the following observa¬ 
tions made in this country by two members of tiiis Society, We have 
not yet had any observations of the kind recorded in India, and I doubt 
not the Society will receive favorably this attempt to Jill up the blank 
tliat exists. Let us hope, too, that the publication of those results may 
stimulate other enquirers ; and that, by their exertions, we shall yet have 
correct determinations of the three elements of magnetic inclination, 
declination, and intensity, at all the principal placesof our Indian empire. 

The results now offered comprehend the detenuination of the declina¬ 
tion and inclination of the magnetic needle. The it rst scries made on board 
the French Corvette La Chevrellt, is by M. nn Blossvillb, 1 have not 
thought it necessary to translate his intioductoiy notice, as preferring to 
retain his own expressions. 

f 

" Lcs observations que j*4i faitea dans les differens lieux on La 
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Chevrette a toucb^ coinprcnnent tous les element du magnetUmc terrestre; 
mais Fetnde des plusieurs de ccs pli&nwndiiea lie pourrant fournir de^ 
rtisultats positifd, qu’aprds avoir repel6 a robaervatoirc royal de Paris, 
ies 6preuvee dee inatrumenB qui oat employes % il no sera queotioii 
dans cettc notice rpic de llndinaison, et de la declinaison de raJgntlJe 
aimantt‘ 0 , Ce ti’est egalement qu'apr^s le retourde Ia‘Corvette, quon 
pourra s'oeonper dc tirer des conclusions des observations m6t6orologiques 
qui ont ^‘t^ faitea d'beure en heurc avec des barometres et des thermo- 
metres tree exacts, pendant toute la dur^ du voyage." 

“ Linclinaison dc 1 aigiiiUe a kt& mosur^e avec une boussole et quatre 
aiguilles qui furent mises pour la premiere fois en experience a J'Observa- 
toire de Paris, en presence et sons la direction de >L Arago, membre de 
rinstitut. quelqucs jours avant notre depart. Dans cette occasion, comme 
dans toutes lea autres, lorsqu une aiguille a ete obscrv6e sur ses deux 
faces; on a change scs poles avec de forts carreaux et apris avoir obtenu 
une seconde incitnaison, ou a eu, en prenant la tnoyenne des deux, un 
rtisuluat exempt des erreuis qu'aurait pu produire un defaut d'equiiibre. 
Pour placer raiguilledaus la direction meridienne inagnetiqite on a chcrcM 
d'abofd le plan perpendiculaire, ou le plan de J’equatcur dans lequcl elle 
so trouve vcriicale, on bien, dans tea faibles latitudes, on a orient^ la 
boussole d*apres uue mire b ten determinie. Qnelque foia ccs deux me- 
tbodes out et6 employees concurremment et ont offert Faccord le plus 
parfait. On trouve dans le tableau le resultatmoyen des quatre aiguilles." 

** Une description de la boussole declinatoire qui nous avait ^t6 four- 
nie Le fhpoi de« ettrtes et jiiaRs de ia serai t trop longue, 

les person ties qui 1 out vue a Calcutta se sont convaincus de Tcxactitade 
de cet instrumeut, et de tous les moyens do veridcatiou qn’tl reunissait. 
Dans toutes les experiences on s’est scr^’ide deux aiguilles qu’on retoumaii 
surleurs ebapes au milieu des observations et dool on n^a pas renouvell^ 


inclination and declination 

16 pendant tonte In dnrSe du .oynge. Lee deux aignlllc n'ool 

iatnai. diffeti de plua d une miaute dans le relevemcnt dee mirea dant a 

poaitiaaaaUaaominiiaaloajoaBdli ditcraiiaei au laoyen daac ciKie 

de reBeiion de Borda, par dee aeries noiabreusca d atimuUia pns a I esi 

et a I'oueaL" 


l^TABLEAU DES INCLlNAISONS ET DECLlNAlSONS. 


NOMS t>Ea LIECX. 

BKCUMaLliaiT. 

l74ff.||rA11i>6d 

Pirll, 

sa* 34' 41'' N. O. 

07^ 01' 43f' K- 

TPttl«D, 

10 31 31 N*Op 

fil li U N, 

Bl DmiA-Ilis BmiTboBt #****# 

11 ST 19 N.Cl. 

10 09 fil 

C*lcpiti, 

jt SB » E. 

ttO 10 16 N. 


3 W S3 

20 IT 01 ?■* 

Rudgoont* -*** 

D 40 93 N. E. 

IT JSl 17 Np 

TiiVKurniaUyf 

1 06 05 N. E- 

1 11 10 S. 

1 Jk^D4|IBitUI-i --*+.» 

SdraUperaA] CejIoBp ..,-*dPn 

1 to 00 E. 

n ** n 

ti ft ir 

0 ao 41 S- 

a 10 n s. 

' 1 IT 14 


0 %% oa N. E- 

IS SO 61 

Foodicbenyt ipn-'- 

1 01 11 N-E. 

6 40 00 N. 

K«J&kpiJ, **** 

1 1 11 01 H.E. 

Tf tt rr 

- Le»«Snr4U<UU df «««•' P»' >* M. Jewnwet. 


Tikis Table is an important addition to our knowledge of the mag¬ 
netic phenomena. The magnetic equator, it appeara. passes at no 
great distance north of the island of Ceylon, and touches the northern 
extremity of the island Junkseilon. This would give the place of the 
magnetic pole, ns inlat. OO*, long. W, being Tery nearly the position 
assigned to it by the observations made by Captain Parrv and his asso¬ 
ciates*. It does not, however, appear that ttie magnetic equator must 


• Eini Capkoiti Suisix gifo tli# powtion u being 60* N. L«. nad 90* W - Long. 
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uetc» 3 ari)y be a great circle of the sphere, or the magnetic pole a jnathe- 
matical point. ^ 

The next Table contains the tletaila of some magnctical observationB 
made at the observatory of the Surveyor Generars Office, under the direc¬ 
tion of Lieu tenant-Colonel Hou&sos). There being no inclination instru¬ 
ment, or dipping needle, in the depot, the investigation was necessarily 
confined to the determination of the declination. The paper gives all the 
particulars, and details the precautions taken to iitsure a correct result- 
One verification which is uot touched on in eitlier of the papers I may 
notice, as it is an important one, and is seldom adverted to. 

In making observations with a declination circle—the following is 
the proceeding. The true azimuth of au object, or its angular distance 
from the meridian, being determined liy other methods, wc ol«erve iU 
magnetic bearing by the declination instrument, that is, llie angle which 
tlie object forms with the direction of lire needle. Now this supposes 
that wc can determine the precise point on the limb of the instrument 
situated in tlie vertical plane, passing through the liueofcallimation of the 
telescope, and also in that passing through the axis of the needle. The 
first can he done by reversing the telescope, and repeating the interscc- - 
tion of the object, taking the mean of the two readings as the trne place 
of the telescope on the limb. But the second has this difficulty attend¬ 
ing it as these instruments are ordinarily made, that the needle being 
referred to a different set of divisions, unless wc are sure that the line 
marked zero on each accurately correspond, there will be error. This is a 
point the verification of which is not provided for by any instnimenl 
1 have seen, although the remedy is obvious enough—that of making tl»c 
same set of divisions answer for both needtc and telescope. This 
1 have understood was the case in 31. Dr. Blossville^s instrument. To 
determine the amount of the error, if any, in the instrument used at the 
Surveyor General's Office, I proceeded ns follows : — 
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A tbeodalitc wasi sciup, and the telescope directed to the tlccUnntion 
inatrumcnt, which was placed oa ncjirly as could be estimated, so that it.f 
plane should be at right angles to the axis of the telescope. TJic teles* 
cope being then made to pass through the 0^ and the IBQ’ divisions of 
tlie exterior limb was found to form oo angle with the tine of north and 
south in the compass-box, the wire of the telescope passing to the west 
of the north end, and to the cost of the south end. 

It was not easy so to adjust the two lust rumen ts that the Hue 
desertbed by the cross wires should exactly fall on both Of" aud ItKt'’. It 
was, in fact, found that more satisfactory results were obtained by bring¬ 
ing them on the upper pobit or (f by means of the tangent screw, and then 
esiimatiug the deviation on each of the other three points. As the 
telescope has a considerable magnifying power, and os the declination 
circle vras within hve feet, such an estimate it was found could be perform¬ 
ed with tolerable accuracy. To make this clearer, I shall give the diCtiiul of 
one observation; 

Cross wires of telescope, on 0® - O' of outer circle. 

passes to West of North, .. 0 , 30 inner circle. 

- East of South, ..0 .12 inner circle. 

— East of iSt? .... 0 .10 outer circle. 

Here then it is evident, that the cross wires of tlie telescope, dcjscrthed 
a line forming an angle of - = 5', with tJie line joining 0“ and IfW'’ 

on tile'outer circle. While it formed an angle of = 2i', with the 

line of north and south in the compass-box. Consequently, the latter 
must have formed an angle with the former of 1G', and by that quantity 
must the declinations determined by this instrument be erroneous. A 
second observation gave 15^, a third 13^, a fourth 12^,—mean 14' 4". 






OF THE MAGNETIC NEEDLE. 
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To understanil ivheilier this correction he -J- or — we are to consider 
Ist. That tile line joining 0’ and 18Q* on tlie limb, (north end) passed to the 
east of the line described by the cross wires ^ 2nd. That the line of north 
and soutli ill the compass-hox (north end) also passed to eostj but by a 
greater quantity. Then the nortii and south line in the compasS'box passed 
(north end) to cast of the line joining 0*' and ISO’ on the outer limb. The 
point to which the needte should have been adjusted is,consequently, 14' 24" 
west of the point to which it is nohially adjusted. Now, let ns suppose the 
magnetic Iicai'itig of the mcriduin taken, it will be 2* 20' S2^ nortii'Cast; but 
if the point from which the divisions are reckoned, and with it eacii of tlie 
divisions were moved I4' 24" west, then the above hearing would be 14' 24" 
more. Adding this quantity to 2* 20' 52' we get 2* 41' J O'' os the correct de¬ 
clination in Calcutta, in February iflSfl. Ft is worthy of remark, that M. De 
BLOSSYinnE’s determination (see Table 1.) is 2“ 38', being only 3' 10" less. 
His instrument did not require this correction, as the needle and teles¬ 
cope were referred to the same set of divisions. Whether the circum¬ 
stance of its having no nonius for reading the sub-divisions wil! account 
for the above small difl'erence of 3' ItJ", 1 cannot pretend to say. It is to be 
observed, that even- with die same obseri'er and ittsttameatf the latter 
furnished with three nonii, two dift'erent needles may vary 2' 24". 

To this cause I am disposed to attribute the discrepancies observ- 
abie iti taking magnetic bearings witli diflerent theodolites, which I have 
found sometimes amounted to StF. When the magnetic derlination is 
observed with the same dieodolite with which the bearings were observ¬ 
ed, tills becomes a matter of no moment, but it must always be an obstacle 
in detemilning the absolute amount of the magnetic declination, tor 
this reason 1 think no great stress can belaid on the contents of Table III. 
compiled by Lieutenant Colonel IIodoson, which 1, nevertheless, give, as 
it may attract the attention of the several observers to the subject, and 
induce them, perhaps, to verify their results in the mauuer indicated. 


ft 


IKCUNATION AND DECLINATION 


SfemoroHdvni »f OhservutioHS inaiit nl tkt Obseri'ator^.i Surveyor GtiteraVs 
Offke, Chowriitghett Ctthnlta, toii€tennint the Magnetic JHdiHation bet nan 
the Sti Febrnarif and 24/A Febrnar^t 

“ The Decliuation instrument is made by Oils i^rt ; thcaKimnlb circle 
is of eight iuches dimueter^ and divided to 30^ siibdividmg to single minutes; 
the divisions are read by three verniers, at equal distances, and each 
observation below noted is the result of twelve readings i i. e., three with 
the face of the altitude circle to the cast, and three to the west, from the 
north end of the needle, and of as many from tlicaonUt end. The telescope 
is ofl If inches focal length, and If inch aperture, and carries cross wires.. 

Tlie'instruincDt being placed on a stone pillar at a convenient-dia- 
tance from the transit iustniment in the Observatory^ out of the indue nee 
of iron, and duly adjusted, was correctly laid on the distant meridian 
mark, by causing its centre wire to cover the distant meridian mark, and 
also the centre wires in the transit telescope, the wire of the declination 
instrument being Tcciprocally viewed and covered by the meridioJi wire 
of the transit telescope.** 


The result derived from three Needles, are as follow r 

TABLE II. 
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INCLINATION AND DECLINATION 


" The fallowiD^ are the results of some Observationa for determining 
the Magnetic V'ariatioii Jately made at places situated at considerable 
distances from Calcutta, and from each other.*' 

TABLE III. 
















































OF THE MAGNETIC KEEDLE. 
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Ak upwards of a year had elapsed aince the ptecediog result had 
been obtained, I thought it would be inte^ting to determine again this 
element, in order to Judge what might be the amount, and what the direc¬ 
tion of the annual variation if any—Table IV. cootatna the results of 
this series of Observations, continued from the 23d May to the &th Jane, 
Tl>e Observations were made by tlie samo person, with the same precau¬ 
tions, and using the same instrument us in the preceding year; and 
therefore we may, I think, receive with every coafidonce the amount of 
the variation which for fifteen montlm appears to be 17' (/' west, the 
declination itself being east, and auiounting to 2** 41' Id" for 1828, and 
2 “ 24' ID" for 182P. If this rate should continue, we may soon expect the 
needle to point due north at Calcutta, after which, 1 sappose, it will con¬ 
tinue to move westward, so as to occasion a westerly declination. 


Ob$ervations of ihe M^agnetic made at t/ie Ohiirvator^, Surveifor 

Gettsftit's OJ^cSt Ctiicutta. 

TABLE IV. 
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ps i - ON A SPECIES OF 

^ A Q U I L A. C I R C E T U a 


i 



AND 

■ 

DICRtJRlJS. 


By Mb. HODGSON. 


J k - 


V 

I 


I. 



Order Raptore$. Family FiUcoaidce, Stirps Aquilina, GenuR Aquila, 
Species new ? 


This noble bird, thotigb not, by any means, the first, is yet amonff 
the 6rst, of the Eagle Race, being fully two feet eight inches Jong, and 
six and a half feet wide, with weight, strength, and vigor in proportion. 


Above or along the ridge, the bill is, so far as the cere extends, nearly 
straight, and also slightly flattened or depressed ; beyond tlje cere, it is 
(still above) sloped into the hook, and also acutely rounded. I'he bill is 
rather longer than the head, with a wide gape cleR beyond the centre of 
the eye. 


E 
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ON A SPECIES 


At the gape it has ^rcat breadth which rapidly diminishes towards 
the hook; hut still the lateral compression is no where more than slight, 
so that the sides of the hill have throughout a considerable convexity. The 
inner margins of the biU are entire. The lower mandible is rounded 
beneath, and slightly and obliquely truncated at its tip. 

The cere is large,' The fore angle of the eye is the focus of a set of 
hairs which thence diverge, chiefiy forwards, covering tlie cere as far as 
the nostrils exclusively. The rest of tlie cere is naked. 

There are a few hairs under the lower mandible : none at the gape. 
The nostrils are placed very forward in the cere. They are cleft trans- 
’ verseiy and near to the perpendicular : in shape, Like the outer margin 
of the human ear, which form I suppose to be that styled •IwwrtoB by 
Zoologists, 


The eyes have a strong brow, from under the shade of which they 
glance terrifically. 

The tarsi are short, very strong, and featitered to the toes. The toes 
are of moderate lengtli, unequal, stoat, reticulated, with two or three large 
scales at the roots of the talons, Tlie talons are exceedingly strong, 
large, much hooked, moderately acute, flat within, and unequal, the hind 
one, and internal fore one being much larger than the central fore one, and 
still more so than the external fore one. 

The wings are long, reaching within three inches of the end of a tall 
that is upwards of a foot long. The great quills are strongly cmargiiiated 
within—fourth quill longest. The tail is moderate, even, consisting of 
twelve neorly equal feathers. The feathers of the head and neck are 


OF AQUILA, 


narrow and pointed; and many other of the body feather tend to a 
pointed form. 

The colour is, saperJiciaUy, of an uniform TCry pale brown with the 
great feathers—such as the largest scapulars, the quills, and tail feaitiers 

_^uuLfonn dark purpurescent brown. Upon a closer view, liowever, it is 

found that the great feathers above noted, are paled nearly to white at 
their extremities, especially the upper extremities, aiid chiefly on their 
internal surface—that in some of the secondary quills the brown and white 
are mixed in the marble-fashion—and that in some again the dark color 
appears in tlie shape of regular cross bars, particularly on the inner webs 
of the feathers. 

« 

The down at the roots of the feathers is every where white; and the 
shafts of the feathers are white near tlieir roots; elsewhere colored like 
the webs. 

The greater internal wing coverts are pure white, and the tail coverts 
(especially the internal ones) nearly so. 

The toes ore yellow—the talons black—the cere and gape yellow, 
with a slight greenish admixture—the bill blue-black, with its basal parts 
paler and blue—irides, brown. 

This species of Eagle inhabits that part of these mountains which is 
equally removed from the vast Himiilaya on one hand, and the smalt hills, 
confining the plains of India, on the other. It is often seen in the great 
valley of Kep&l, and the sole spechiion 1 have been able to procure, was 
obtained there. Its manners are unknown to me. 


ON A SPECIES 




I have no doubt that the bird aluive described iielongn to the genua 
Aquila of Vigors (Ajmci Shaw's ZooJogj", XIH. a, 1-5.) and 1 suppose (bat 
the slight depression of 'the ridge of the tipper munUibla of its hltt towards 
the base is what tJiat writer means by tlie “ beak somewhat angular 
above" of his generic character. But " uostrib f ’ of tlie same 
character much Jess accurately describes the nostrils of our bird, than the 
equally short and technical term " lunated”—to which, however, 1 have 
preferred the comparison to the external rim or outline of the human ear, 

TI 

Whilst I notice this deviation from the generic character ns laid down 
by the work I hove followed, 1 may add. that Icoucetvc it to bo unimpor¬ 
tant, and that the bird unquestionably belongs to the genus Aquila. The 
species is probably newt since it is not to be found among the nine 
described in the vast and recent w ork already frequently alluded to. The 
dimetisioQS and weight of our bird are as follow ; 
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Order Raptorea. Family Falconidte. Stirps Aquilina. Genus 
CiiceetitusT Species new 1 

This compact, powerful, and well-proportioned bird, though con* 
eidernbly less tban the true Engle, just described, is yet more nearly 
akin in size (as iu other respects.) to the aquiline stirps of the family 
of the PalconidcB, than to any other stirps of that family. 

Having only the very slightest acqnaintatjce with its manners, I am 
doubtful amid its slightly-marked clvaracterUtics as to its proper genus. 
But I si)alt endeavour to give so accurate a description of it as to leave 
no room for doubt in the minds of persons more versont with Zoology 
than myself. 

In Shaw, vol. VII. p, !67, pi. 22, a bird called Falco Bacha, is des¬ 
cribed and figured. The bird now before us bears a marvellous resem¬ 
blance to that bird in the colors of its plumage, in the shape and siie of 
its crest, and even in its general figure and proportions. But as our bird 
is vastly lai^^r tban the Saclui and as that bird is ranged in^ Shaw’s 
X lllth vol. under the genus Cymindis, scarcely any of the characters 
of which genus suit our bird, I have no doubt it must be distinct from the 
Btteka, and not finding it any where in Shaw’s great work, I venture to 
describe it as wbat is probably new. The bill is as long os the bead, 
scarcely cleft beyond the fore angle of the eye, and of less than moderate 
width at the gape. Its lateral compression is considerable, so that the 
ridge of the bill is aeutely rounded and the sides of it have hardly any 
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convexity. BeneaUi, it is obtusely rouniicil. Considerably beyonil the 
cere, tbe bilb abovey U straight ; thence forward, regularly and gradually 
sloped into tlic curve of the liook—which latter is large and acutely 
pointed. The lower tuaudible is rounded beneath; and obtusely point¬ 
ed, or, 1 should rather say, obliquely tnincated, at its tip. The inner 
margins of the bill are entire. The orbits and space between the eye 
and the bill are naked, save a partial covering of harsh hturs, or 
bristles, which diverging from the fore angle of the eye, tend chiefly for¬ 
wards, partially clothing the sides of the cere and curling upwards above 
the lop of it. About the gape and tower mandible likewise are some scat¬ 
tered bristles. The nostrils arc obliquely cleft, open, and of an irregular 
oval shape. The wings are long rather than moderate, and extend to 
less than three inches of the end of tlie tail, which is rather more 
than a foot long. They have the fourth quill longest, but the fifth almost 
as long ; and tile largest quilts are slightly ecaarginated. 

Tlie tail is moderate, well rounded, consisting of twelve feathers. The 
tarsi are long, naked, reticulated, with the reticulation coarse. The toes 
are short, thick ,iiul fleshy, or gummif; the outer connected at the base 
to the middle one, as far as the first joint. The toes arc, besides, unequal; 
for though the late ml fores arc nearly of equal tengthy the inner is iltmter 
than the outer lateral, or even than the central one. The talons arc stout 
and of fair, but not remarkable length, curvature, and acuteness. The 
hind talon and inner fore one are the largest, and ore of equal sire. The 
central one is as long but not so stout as they are: the inner fore claw, 
eonsiflerubly smaller and sliorter. The talons are flat within. The 
above description tiillies essentially, as it appears to me, with Shaw’s 
generic character of the Circflcetus, witli the single exception of ** nostrils 
iunated’^^—this bird's nostrils being, rather at leant, irregularly oval. 


OF cinc^ETua 


Tfie back part of tbc bead is fiimisbed witli a few feathers of similar 
texture wiili the otlierSi but somewhat elongated) and forming a sort of 
pendant crest. The rcntfaers upon the body beneath are loQg» and have 
long discomposed webs. Such also are the tlilgh feathers, The rest of 
the plumes linve no pei'uliarUy, Most of them have ample webs and 
broad terminations. The top of the hetul and nape and crest are ciolJied 
with feathers, which are black from their ti]>s nearly to their centres, 
white from their centres to their roots ^ and as Uie crest, ihongJi usually 
pendant, is slightly crtgible. when erected, a small portion of the white part 
of the feaiimts is revealed and shows like a cross bar of white on the crest. 
The rest of the plumes on the bird's upper surface are of a dark pur- 
purGseent brown, which is darkest upon the lesser wing coverts, great 
scapulars, quills, and fail feathers. Most of the quills and tail feathers 
and uiqter tail coverts are tippwl with wlvlte; and the Utile wing coverts 
are doubly dotted with white near their tips. Upon the wings and 
tail is otie broad distinct transverse bar, running entirely through tlieni. 
Above this bar, (here is anoiiier, paruliel to it, on the great quills; and 
something like this second bar may be also brokenly traced along the 
aecoudary quills, as well ns on the tail feathers. These bars shew 
whitey-brown upon the superior surface of the quills^purc white on their 
interior surface. Upon the tail feathers, the lower and decided bar shews 
equally and fully wiiite on both surfaces—’but the upper and less distinct 
bar of the tail appears whitey-brown above, as is the case witli the bars 
on the wings. Passing now down the inferior surllicc of the hirtl’s body 
we note, first of all, that the eye-lashes, and bristles covering the sides of 
the cere, are black : the throat, bUack-brown : the neck, same as above, 
but paler: the brea.st, belly, thighs, and tail-coverts, pule dirty brown¬ 
ish-yellow with either ocellatfbus or bars, of pure white, edgeil with clear 
brown, disposed cross-wise down either side of each feather: the lesser 
wing-coverts, the same, but with a paler ground colour: the grater 
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coverts, regularly and equally crossed with white and black-brown ^ 

throughout: irides, orange yellowr cere and orbits, and naked space 
between the eye and the bill, full clear yellow j bill, leaden-blue, with a 
black hook; legSi obscure dirty yellow : habitat, same as the preceding. 


This species is said by the Nipalese to feed on bsb. 1 myself have 
seen it frequently perched on rocks and trees, overlooking streams that 
were full offish. But 1 never saw it attempt to catch them. 1 have seen 
it seize pigeons, and one of my specimens had a small innocuous kind 
of snake taken out of bis throat after he was killed. It ordiaarily soars 
very high: and the male and female are almost constantly together. The 
femaledifiers from the male chiefly, in having a smaller crest and less full- , 
bodied colours. Proportions, size, and weight as follows: r 
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Obder Insessores, Tribe Dentirostres. Family Laniida. Genus 

Dicnirus. 

Dicnirus cd?nilc8cens T 1 cv 

Di* c&r;iius I 

Bi. IndicusT jDo. 7. 291. &c. 

m 

JltU rather longer than the head, very liinooth, stout, nearly straight, 
at the gape broader considerably than high, base clothed with short 
quasi-setaceous feathers, and stout bristles, pointing forward and out¬ 
wards : both mandibles with their sides rounded and lips acute; upper 
mandible somewhat sharpened above or along the ridge; its edges 
somewhat overlaying those of the lower one; slightly dentuted and hook¬ 
ed at the tip: hteer mandible, rather flattened beneath, slighUy emargi- 
natc and recurved at the tip. Gnpe rather wide, and furnished with 
bristles. jVof/W/r round, lateral, basal, partially concealed by short 
quasi-seiaceous feaU>ers. Legs rather short: four toes, three before, one 
behind; central toe and claw equal to Urai; outer fore toe not quite ao 
far cleft as inner; hind too and claw stouter than central fore ones: 
r^auu very sharp and hooked. 

tong and acuminated. Fourth quill longest; first very insignifi¬ 
cant. Tongue flat, of moderate length, near the tip cartilaginous and jag¬ 
ged, tip forked. Toil very long and conspicuously forked; consisting of 
ten feathers disposed in pairs, whereof the uppermost pair are shortest, 
and lowest longest by one and a half inch ; iutermediate ones regularly 
graduated in length. 


n 
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The /uH-growtt male bird jneasures from tip of bill to tip of tail 
upwards of twelve laches, whereof the tail to its roots, is seven. The 
expanse of the wings is seventeen inches : when closed, and measured from 
shoulder-tip to point of longest quill, the length is nine inches. Bill to 
gape, is more than an inch long. The weight of the grown mate is 
1 oz. 7 or 8 dr. The head and hill are somewhat large, but not dis¬ 
proportionately so ; and these parts, as well as iJie longue and legs, 
have an exlretnely corvine character. Except an oval spot of pure white 
on each side the gape, the plumage is entirely black, richly glossed with 
deep bine, which sometimes sheo's green, especially on the witigs and 
tail. The inner webs above, and whole inferior surfaces of the wings 
and tail are nnglossed—every where else the gloss prevails. The bill 
and legs are pure black: the iriUes red brown. 

«r 

The female 1$ nearly ns large ns the male,. She differs from him in 
not being so deeply coloured and glossed above; and, in having the 
upper and under tail coverts, the ititernal wing coverts, tho aides of the 
body, the breast, abdomen, and vent, spotted and shaded with white. 

The spots are very distinct on the inner wing coverts; and the tdU 
coverts have'their tips distinctly white ; but upon the body beneath the 
white is blended with the black, so as to form an iron-grey colour. 
The tliighsof the female are immaculate black, like those of the mate. 

The young blMs for some time resemble die female in plumage and 
even after they are folly grown, the young males long continue to shew 
more or less of white ou their ptuntes, especially on the tail coverts. 
A spot of white is often seen on their breasts, and often on the tips of the 
tail feathers. 


OF DICHUEUS. 


23 




Frmu a careful eTcammation of several of these birds—males ajid fe- 

* 

males—young and old, I am ted to suspect that the three species in 3 ksw, 
referred to ubovc, are only more or less accurate descriptions of one and 
the same species. The LAoitdie of this work e^chihit—according to 
STRintass* new arrnngeineiit—a world of gen era separated, I humhly think, 
with more cuouing than wisdom. But Ije tliat as it may. I trust that llie 
accurate details now furnished from ample observations, will enable liie 
future Ornithologist at least to give an accurate and full account of the 
Indian BMckHttg, and to detennine w betJierSjd'Aw's three species be really 
distinct or not. 

*« 

The bird is found very generally tbronghout the vast Bengal presi¬ 
dency, and also in the mountains confining it on the east and north. Ft 
is very common in the valley of Nipal; is familiar w'ith man \ and seems 
• to love the neighbourhood of country honscs. 

It is monogamous, and associates usually in pairs—but five or six are 
always found in the same vicinity. It is capable of a very rapid forward 
tligbt, and when exerting its speed makes a louil whirring noise with its 
wings. Commonly it makes short jerking parabolic flights from and to a 
bare tree, whereon it sits watching for insects and thence darts, as above 
described, to catch them on tlie wing. I have bemi toM it wiU sometimes 
seize very smaller young sickly birds—but never saw it do so: and its 
food undoubtedly consists, in the main, of insects, and chiefly of winged 
ones. It likew ise feeds upon the vermin diat harbour in the skins of 
sheep and oxen ; and is constantly seen attendant upon herds and flocks, 
perched upon an animal's back, and searching the skin with it^ bid. 

It is very held, frequently pursuing Crows and Kites, that come near 
its perch—and such is the rapidity of its flight that it can overtake the 
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Kite when he uses his best efforts to oulfly it. When up with him it dnrts 
at bis head continually from above—hut never—so far as 1 have seen, 
actually strikes him. All birds seem afraid of it, and it of none. Itds very 
vi^'acious, darting about ail day, and all night too, when the moon shines. 
It seems to love dav'ii, twilight, and moonlight; and at such times espcci* 
ally continually utters (one bird responsively to another) its agreeable 
whistling note of two prolonged syllables, wliich the Hindoostanies fancy 
they can frame into Bkuck&ng ,* the Bengalees, iato and by 

those names accordingly, the bird is known to them respectively. Strange 
but true, its note is more pleasing than that of the vulgar Indian Buibul! 

I 

It nidificates early in June, in the branches of trees, making its nest 
neatly of small grass roots, and laying usually two or three eggs, which 
arc white, spotted with deep crimson, especially at the broad end. Both 
sexes tend the young, and most assiduously feed and defend them. 

There is another Shrike found in the Nipoulese Terfil and moun¬ 
tains, and also in the great valley of Nipal, which beats a strong general 
—but not particular—resemblance to the otie alioye described—but having 
already stated that the diagnostics of the modern genera of the Laniids, 
are to my eyes very Indistinct, I shall not attempt to assign its genus— 
but briefly describe it by comparison with the foregone. 

It differs in having the upper mandible of the bill laterally compress¬ 
ed, and also much more strongly dontated and hooked—in having the 
tail even at the end and the uppermost pair of feathers longest, the lowest 
pair, shortest; and in having twelve, instead of ten feathers, in tim tall— 
and lastly, in having the shoulders of tlie wings united in a nearly straight 
line to the body from the second joint instead of descending in an acute 
angle towards the first Joint. 
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To thoso differences I should add that the tarsi are rather louger and 
smoother iJian in the foregone. 

The plumage too is totally different, and is ns foUows. The top of 
the head, dorsal neck, upper part of the back, and scnpnlars (besides Imv- 
ing looser nnd more ctougated webs than in the foregone) are slaty blue. 
A broad line of perfect black passes round the base of the upper mandi¬ 
ble through the eyes to the sides of the neck. The throat, cheeks below 
the eyes, and centre of the breast and belly, thighs, internal wing coverts, 
and inner margins of the quills, on tlieir internal surface, white. 

The sides of breast and belly, and the lower part of the back, the 
upper and under tail coverts, and outer margins of the lateral tail feathers 
near the body, are pale clear ferruginous—-the wings and tail dusky, the 
former with tlie outer margins of all the feathers, hut the great quills 
longitudinally striped with rufescent white, and the latter with all its 
feathers tipped with the same colour. 

This bird is also somewhat smaller than tiic other, measuring only 
in extreme length nine and lialf inches, whereof the tail, to the roots, b 
five inches. The tail therefore is as long in proportion ns in the fore¬ 
gone ; nnd it must be obvious from the above description of it that, when 
slightly expojidcd, it is wedge-shaped. The trldes are dull brown ; the 
legs and bill are black, as in the foregone ; and I need hardly add—har¬ 
ing already asserted the general rescmblRnce of the btrils—that the bill, 
tongue, nostrils, legs, wings, and tail, are alike in form and proportions, 
saving the difference spccihcally noted. 

Tliis bird is nmcli mrer and shyer tlian the other, and 1 have had no 
sufficient opportunities of observing its maimers. 

a 


f 
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The female of this species is rather lesS' than the male. Her colours 
arc all duller. She wants the block zone round the base of tlie upper 
mandible of the bill. Her breast and sides of her body are crossed with 
amall crescents of a faint dusky hue: and U>0 bane of her bill is paled, 
nearly to lleshy white, tn all other points she resembles her male. 

VtkUcg of fiepdlt Jitife, ' 1620 . 
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SKETCH 

OF THE. 

GEOLOGY OF CENTRAL INDIA, 

EXCLUSIVE OF MALWA. 


By JAMES HAH DIE, Eikj. 


READ THE Bih OF APRIL, 1B2S. 

In the following Communications 1 have endeavoured to convey' a general 
idea of the Geology of Central India, in tire hope tliat, as opportunities 
occur, 1 shall be enabled to M up the slight sketch novr offered, by mi¬ 
nuter descriptions of individual portions of this extensive tract of country, 

» 

AWeuc/a/sre adopted m this paper ,—Before describing the rocks of 
this district, it will be as well, to prevent confusion, tliat I should explain 
the nomenclature which 1 have adopted.—A looseness in this respect has 
been an endless source of confusion in the science of Geology, many 
different names being applied to the same rock by different observers, and 
it is greatly to be wished that some specific plan should be had recourse 
to. As the case now stands, 1 shall simply endeavour to make myself 
understood. 
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1 j^roposc sill tlic I'ocks wtiicli occur to this district under 

the following heads, viz: 


itfienceous schist, Argillaceous, 

Chlorite ditto, , Hornblende rocks, 
Talcose ditto, Greenstone, 


Granitic rocks. 
Gneiss, 

Quartz rocks, 


Serpentine, Marble, and Porphyry. 


Under the head granitic rocks shall be included those only which 
have not a slaty structure, and which are composed of two or more of the 
following ingretUeuta i viz. quartz, mica, felspar, clcavlandite, hornblende, 
and occasionally steatite, talc, and chlorite. The only exception to this 
rule trill be found in some varieties of rocks, in which hornblende pre¬ 
ponderates, and which shall be placed under the head “ hornblende 

rocks.” 

Strali^ed, as well as uastrati^td, rocks, shall he included with the 
granites, as every one who lias visited this district must allow that distinct 
and well-markctl granite does occur in strata ; and I am compelled to 
state this in oppositioti to the high anlhorities of Macculujch and 
Phiumps. Mft. PHivt-iPS allows (see Outlines of Geology, p. lO^t,) that 
granite is sometimes found disposed *' in beds which possess the ordimrf/ 
characters of stratification;' and Da. MAccrLJ.c>CH, in support of his 
opinion, (see Journal of Sciences aud Arts) is obliged to account for 
the adduced instances of stratification in this rock, by declaring that 
“ they may all he referred to laminar concretionary structure on the 

large scale,”_or that the instances alluded to are portions of gneiss of 

which the structure so often becomes perfectly^ granitic;' or hsUy, that 
they are veins of granite traversing the gneiss in directions parallel to 
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ihe strata." I trust I sball be excused iff in describing gneiss which 
perfectly resembles granite, I shall include it with the granitic rocks. 
Their constituents are exactly the same, and the distiaction does not 
appear to me very clear or obrious. In as far as this district is concerned, 
the Wernerian Sebuol, at the head of which deservedly stands Jaheson, 
is certainly in the right, and tlie name and authority of this distinguished 
Geologist will excuse what might otherwise have been deemed presump- 
tjon in me, in thus stating my opinion in opposition to the authorities 
before alluded to. 

There are a number of rocks in this district composed of two ingre¬ 
dients, generally quarta and felspar. These most frequently are found 
stratitied — to class them with the porphyries, therefore, might lead to con- 
fusson, and tliis latter terra shall be applied to those only which are wot 
stratifiedt and which have.a distinct porphyritic structure. Indeed this 
rock, so understood, is of very rare occurrence in this portion of India,— 
Besides, the rocks under consideration do not resemble the porphyries, on 
the contrary, they agree in every respect with the granites; and all things 
considered, I think it advisable to class them with the granitic rocks—such 
a classiflcatLon ia in exact accordance with Dr. MACccLi.octi’s deduLtion 
of granite, which dcfinilion 1 have adopted ; andl have only added to bis 
list of coustitueuts “ cl^vlandite,-* which, according to PHittiias, is of 
universal occurrence in rocks of tliU class. 1 cannot say that 1 am pos¬ 
sessed of any correct method of distinguishing cleavlandite from felspar. 
Indeed the only method 1 know is that of analysis—an analysis which, 
wiy* my limited apparatus, 1 find it difficult to conduct—I have frequenUy, 
how'ever, observed what 1 have been in the habit of considering as two 
distinct varieties of felspar in dififerent granitic rocks, and 1 have no doubt 
but that one of these is the cleavlandite. 
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In describing the various individuals of this class, difierent adjuncts, 
illustrative of their composition, shall be used, and iu this view of the 
case, the granitic rocks may be divided into the following varieties: 

First . — Granites composed of three ingredients* 

« 

A.—Common Granite—composed of quartz, felspar, and mica. 

a.—Sienitic Graitite—composed of quartz, felspar, and hornblende. 

c.—-Tatcosc Granite — composed of quartz, felspar, and talc or steatite. 

p.— Cltloritic Granite — in which chlorite replaces the mica. 

Second , — Composed of Jour or more ingredienta. 

A.'—Micaceous Sienitic Granite—^Sienitic granite, with the addition 
of mica. 

—Talco Sienitic Granite—the same as the above, the mica being 
replaced by talc or steatite, fee* &c. &c. 

TVitrd.—Granites composed of tmo ingredients. 

Under this head shall be included rocks, which might perhaps he 
classed with the compact end granular felspars. The term ioAite stone; 
applied to the latter by WESNEa, is not well adapted for this rock, as it 
frequently occurs in this district.—Hames derived from color, are always 
objectionable, and, as this rock is here found more frequently of a ted- 
ish color thau of any other, 1 prefer giving it the name of granite, man; 
especially as some other ingredient is almost uniTersatly associated with 
the felspar, whether compact or granular, and these pass into, and are in* 
timutely connected with, the granltcs—when they occur pure, the circum¬ 
stance shall be mentioued. 1 do not feel myself called upon, or at all 
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qualified to g:tTe a particular name to this class of rocks, and in describ¬ 
ing them, I shall merely stale their composition j os for instance, “ a 
granitic rock composed principally of reddish colored felspar, with minute 
scales of mica interspersed through its suhatance” — stating the relative 
proportions of the ingredients to each other, &c. &c. Several rocks com¬ 
posed of felspar and quartz, and which were alluded to above, shall also 
be placed under this head, and these are either large or small grained, &c. 
The term granitic porphyry might, perhaps, be applied to the latter. 

Gneiss, — Gneiss, os it commonly occurs, requires no definition, and 
the only other varieties wbicli I have observed in this district are—FtMt, 
A gneiss in which the mica is replaced by hornblende, and to which 
1 have applied the name of ^ientitc gniess; — and Secoud. A gnieaa in which 
the mica appears to he replaced by chlorite. To this last, the term 
chlorilK gniesf may be applied. 

Quartz Rock.—I have, perhaps, placed a greater variety of rocks 
under this head than 1 ought to have done. The immense beds of quartz 
rock, however, which present themselves in this district, form a very 
striking feature in its Geology, From, the pure white semi-transparent 
quartz, to the more slaty vajdetics, where it passes into micaceous and 
urgiliaceoQS schists, there is a regular gradation observed, and i cannot help 
thinking, that one general name ought to bo applied to the whole series. 
It occurs either stratified or unstratified. The former, perhaps, where it 
passes into the argillaceous schists, ought to be named fiinty slate. I 
prefer, however, retaining the name of quartz rock, as the other might 
lend us to confound it with a more recent formation, in which the flinty 
structure, as commonly understood, is a characteristic feature. When 
any individual ef this class passes into any particular rock, the circum¬ 
stance shall be meutioDed, while the more compact varieties of argillaceous 
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schist shall be named siliceo-argiilaceous schists. The term primi¬ 
tive sandstone, adopted by Dn. Maccollocb, 1 have not made use of, 
from a similar objection to that stated above regarding the name, dinty 
slate, 1 shall simply describe the diilerent varieties of quartz rock as 
they occut, stating their color, structure, kc .—and under this head, I 
shall include all those apparently simple rocks, which are prlnmpaliy 
composed of silica. Small proportions of other ingredients may be as¬ 
sociated with this, but the name quartz shall he retained as long as they 
preserve ati appareit/fiomoffenifNs siructurc .’—(Quartz reck, ns 1 have before 
stated, of almost every variety of structure, occurs in this’diatrict, asso¬ 
ciated with all kinds of rocks, such as micaceous and argillaceous schist, 
granite, kc. In all these it occurs pure, and is also seen passing into 

them, and acquiring diflerent shades of color from intermixture. This 
circumstance alone presents a great objection to the division of the rocks 
of this district into submediul and inferior orders, 

Jf7oi'Njr/ouc, is a name applied by Captain DANoari field* to many of 
the quartz rocks of this district:—this name might lead us to confound 
tliem with the horustones of the trap formation, with wiiich they have 
nothing in common. Besides, he has given this name to two rocks of 
very distinct and didereul series ; viz. to a rock associated with ihose of a 
decidedly old class, and to another, which overlies the saudstones and 


• Since Mrriting the aIwvc, I htttc hcant irith. Ditcere regret, thm thii SdcQiific OlEcer i* ee 
more—and I nuiiKiit realit tbc oppertunrijr af poking nij' humble tribute of admiimten tu hie me, 
merjp', tVe njinot be tuo graiefiil to biio for the light be has ibrown on Uie Gcolo^ of Ceotnil 
India, at a Uiue, too, when Geological Science ires less understood and less cultii^attid than at tlie 
jn-eseot day; and in this eapressiun of my bdli'idiiat feeliugs t liiwtr I ihall ba Joined by all who 
taVc the lestt interest in scicDtiSc punuits. TIw rough copy of this |^ptT wi* drsirn out before 
the melaaeboly tntelligeooe readied me, and I hare oot deemed it oKcuary to make any olteraUan 
io it, w to luhstiluie Uia piat for the teitsc, lita climate like tbii^ boir shert the space 

wtileh Kparatt's life ffoui tlw grare. 
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sandstone slates of the nortJi of STaitea, The lattet la universally asso¬ 
ciated with a breccia, coatatns iron ore In larji^e quantities, and some¬ 
times assumes the appearance of a nearly pure or ferruginous quartz 
rock. Mr. Phillips, in describing primitive sandstone, which be classes 
with tile " inferior rocks,** says (p. lAfl, Outlines of Geology,) tiiat “ de¬ 
tached fragments of gneiss and clay slate occur in it,*' the clay slat^ are 
classed with the " submedial rocks." In this case, however, the clay slates 
must he of more ancient formation than the primitive sandstones, on wlrlch 
they ore found imbedded—Another strong objection to his classification. 

Micaceous, Talcose and Chlobitic Schists.— These require no 
definition—they are found passing into, and alternating with each oilier, 
and into other rocks. 

Aruillaceous Schist. —This name, adopted by Dr. Maccullocd, 
from the French, appears to me apt and comprehensive, and by it I 
mean to indicate all those rocks which are usually included under the 
heads “ clay slate” and *' grey wacko slate.*' Many of the argillaceous 
schists of this district approach to the nature of grey wacke slate, as 
commonly described. The transition from the one to the otlier, however, 
is so gradual, that the more I have seen of these rocks, the more I have 
been convinced that ono general name ought to be applied to the 
whole. The nature of each variety of argillaceous schist will, of course, 
be described, and dlirerent adjuncts derived from their external charac¬ 
ters, kc., made use of; such as—^micaceous, talcose, chioritic, siliceo, 
argillaceous, wackaceous, friable, sectile, &e., and when they approach to, 
or pass into, any particular rock, this also will bo mentioned. 

ILorxulendeKochs. -Tli is will include Itomhlendc rock and horn¬ 
blende slate. Some of the varieties of honibleude rock might be 
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iucluded with the granites composed of (tro ingredients, such an nrrange- 
ment, Uowerer, vould separate them from the pure hornblende rock as 
well as from the hornblende slates, with both of which they are inti¬ 
mately connected, and would only lead to eonfusion. All rocks, there¬ 
fore, in which hornblende preponderates, shall be placed under this head. 

Gbeesstonzs,—I ncluding greenstones and greenstone slates, or 
schists. Under this head will be placed only those rocks which resmbte 
the grwtstonee of the overltfiitg trop Jormaltott, and which hoTC a more 
homogeneous and earthy aspect than the hornblende rocks. The more 
distinct Tarieties of greenstone slate only shall be incladed in this class— 
the more indistinct witli the argillaceous schists—the phrase approaching 
to greenstone slate being prefixed. 

SfiaPEKTiNE.—This ret^uires no dehnitlon. Mr. PHiLntPS states, that 
serpentine, which he classes with the suhmedial rocks, occurs also asso^ 
dated with gneiss and mica slate. 

Marble.—T itis will include primitive limestone and primitive dolomite 
—with these mica, and occasionally other ingredieats, may he associated. 

PonPHvn V.—I have before stated that this name shall be applied only 
to the welbmarked varieties of tliis rock which occur unstrati^ed. Indeed 
the porphyries of this district, may generally be classed with the granites, 
&c„ in which case the term porpli^Titic shall be prefixed. 

in the above 1 have only availed myself of names already in use, 
and £ have avoided, as much as possible, having recourse to those end¬ 
less distinctions, depending on mipute shades -oT dlflerence, which are 
more in tlie proviuce of the Mineralogist than the Geologist. If I can 
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succeed in maktni; lAyeeif understood, it is uit 1 Jiope for. In describing 
die newer classes of-rocks, I shall endeavour to follow tbe arrangement of 
CoNVEiEAita and Pii]t.i,tps, an arrangement distinguisbcd at once by its 
simplicity and accuracy { but, till the second part of tltcir Geology of 
England appears, to which every Geologist must look forward as the fu¬ 
ture text-book of his studies. I must content myself with giving as 
minute a description of the rocks of this district as 1 con, so that any one 
who undertakes the tusk, of drawing out a general Geology of India shall, 
I trust, be able, tlrom these descriptions, to class and arrange the difierent 
rocks alluded to, after any systern whicli he may ebuse, and that tJio work 
which has been so ably begun by Mr. Calder, shall soon be Hnisbed. 

In the above arrangement 1 iiave included only tho rocks of the 
district in which 1 nm placed, in as far as 1 have had an opportnnity of 
examining them; but 1 by no means wish it to be understood from this 
that no other varieties of rock occur in the extensive tract under consi¬ 
deration.—Such an assertion, the opportunities 1 have had of examining 
it do not entitle me to make, and I shali reserve to myself the privilege 
of adding to the number wbea occasion shall require. 

ProBASLE UAIITS op the PR1311T1VE FORKATIOK OP CeSTRAL ISPtA. 

—1 shall now proceed to offer a few irinU relative to limits of the great 

primitive formation under consideration,—I am sorry that most of my 

remarks on tlim head are merely conjectural; I offer them, however. 

with the hope that they may prove useful to future observers, and that 

their correctness or incorrectness will soon be satisfactorily proved. 

# 

Thb tract, then, includes within its limits the northern part of 
Guzeratt tho greater part of iIir district of .Bnyifr— the districts of 
tSenii — Mewar — Mancar — Ajuter —and ynypitr^wilh, probably, porlions 
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of the ronii^uotis districts.^ — ^The central range of hills, and by 

collateral, or rather concentric ranges of which the valley of Utinypur 
is surrounded, forms, as it were, the back'bone of tins portion of the 
country. To the north it passes through the Ajmtr district, and extends 
south towards the NarbH*M4$t the line of continuity between it and the 
piimittve formations of Southern Hitidostan, being interrupted by the 
great overlying trap formation which extends from the north of Mahea, 
running across to the Coast south of Barotia, and whicli, from thence, may 
bo traced skirting the ocean as far as Cape Comonn, being continued 
even into tfic Island of Cfjfion , — ^To our south and south-west, we have 
the diluvial formations of (jluzerat, which are probably succeeded, in a 
northerly direction, by rocks of a decidedly new class. I have every 
reason to believe that a series of newer rocks occur to our west. I have 
seen specimens from Kutch, the banks of the Hun and Jessetmey,* of a 
decidedly recent formation. Salt Lakes are known to occur in the 
districts both of Jesseimer and Bikaner to onr N, W.; the rock salt 
of Bakore is well known, and this last mineral, we are also informed, is 
of abundant occurrence in the Desert. Directly to our north too, we have 
every reason to conclude that a similar formation exists. The SamMar 
Lake, which lies betwixt Ajiner and Jaipur, though, as I am informed, 
situated in a primitive district, is salt. Indeed, all this portion of India is 
supplied from the lake in question with salt for common domestic pur* 
poses, and almost all the wells in the north of Ajmer and tfaypur are 
impregnated with muriate of soda.—Now, the only conclusion which we 
can draw from this circumstance is, that a rock salt forraation occurs some¬ 
where to the north of these districts, and at no great distance from them. 


* A coBi|]act browniBh litncitouic Uom Juaelnurf containing numeroui but inJiatuxr liicet of 
«rg«iiic rcmtini, ho* bcoii mctl CKlcmitelj io the Commereiat L1thoj{rBt>bi« IV«s of Calcutta, nail it 

bn* boon founit, for all common jiuipoaei, a gdbi] lu^mtc fnr the eKpensire EMropeati atonea__ 

*^0 pul^ie arc ioilebtoit to Lieuteoim J, T, Doilkau, of Engiimn, for bringing tlili atone to 
notice.—Sic', 
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The formation under consideration, 1 have traced cost, through the 
Ajmer and Jaipur districts, as far as Uimttt., where It is succeeded by 
liie satuls tones of the B karat pur and A^ra territories, opportunities hav¬ 
ing occurred to me of making observations on tius Jarge tract, both 
on the direct route from ^usirubad to Uinm, and on the route from 
Vdapfiiir to the same place, via Tohkt tlie capital of Amir Khan, — The 
Bharat pur and Agra sandstones may, very probably, be connected with 
the formations which we iiave every rciison to conclude occur to our north. 

The southern portion of this formation is bounded to the east, by 
the great overlying trap formation of Maiwa, which terminates a short 
distance to the north of AhtfocA ; and interposed between this overlying 
trap formation and the primitive strata, is a narrow hek of secondary 
rocks, which skirts the trap as far as it has yet been describetl. 

For the distance of about tiiiny-sis miles north of the termination of 
the said (rap, we have also secondary rocks, which are succeeded by pH- 
mitive strata. 

The bouadaries of this primitive fomiation in the directions of 
Ilarouti, Sdgar and Bundeikhaud, 1 have not by me the means of ascer¬ 
taining.^ 

With regard to t(ic narrow fjelt of newer rocks above alluded to, 
I have little to add to the oxcellent account given of it by Captain 


* 1 hoTG only acoortiukl rocoitoi^liott of Mr. CAtoEo^g paper on fhe of Ikidiii ckriYed 

frotn itiiv Neiripapor occounr^ anti iho ttnio fomark tuay W fuado regarding iko excellent pipcra 
of Captain pRAiriikLtu, before ilia Socwly. Had f had ihew bj I ilioyld liara dotibi- 

lr» been eoablrd la BM np miDy ofibD Wank* in glcclc1i» A* ft ih I *n( obligati to tnut 

to oay own kDowIcilgVf liuwevK limited^ laiber ib&ii run ibe riak of cammiumg rnUUkei by 
UK oraucli iusporfect retoJlccdooi. 
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DANCEnFTEL» in Malcolm's Central Iraita. I have had but few opportu¬ 
nities of exatntning^ it j besides, to enter into parttruiars would be out of 
piare in my present communication, and I may. perhaps, hereafter Temtr 
to the subject, I cannot rcfratii, however, from giviug the following few 
particulars, as they may serve as htais to any one who may hereafter 
cxnmiae this formatlan. 

Proceeding from Uttn/fpur to jVwiacA tiireetly east, we have a 
successjon of primitive rocks till we reach NaHm, a village about thirty* 
SIX miles west of the iast-mentianed cantonment. At NaktiM, and for 
a short distance to its east, we have still primitive rocks, but embedded 
in these we observe the first indications of an approaching newer form¬ 
ation. The hills at NakwHf which arc craggy and precipitous, are 
composed of quartz rock of a white color, traversed by numerous seams 
and cracks, but which ta nearly pure, and is arranged in strata conform¬ 
able to the other primitive rocks of this district. In this quartz ate 
small belts of n ferruginous variety of the same rock, of a dark yellow 
color, and approaching to the nature of jasper; and embedded in it, 
also in small quantity, is a qoartzoso conglomerate, which is the first 
indication we meet with in travelling east of a rook of this nature.— 
Alternating with the above, ami in strata similarly arranged, is a itick 
composed of white quartz and red felspar, exhibiting a porphyritic stroc- 
ture, the basis being of felspar — some of the specimens present a partially 
coQglomerate appearance. The general structure of the rock, however, 
is granular porphyritic ; and tn conformity with the arrangement which I 
have adopted, I must class it with the granitic rocks as a granitic porphyry. 

Proceeding to the east of this formation, we have the surface 
generally covered with soil and vegetation, and numerous low rounded 
and conical hills are seen rising around us. The country, too, has a 
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waved appearance different from the perfectly level ploine of Mttvni’, 
and the hills rtae less abruptly. On reaching Bari, thirteen miles west 
of A7mwA, these hills increase in nunvber, and a low range traverses 
the line of match. We have now got among rocks of a newer formation, 
which form a portion of the narrow bell above alluded to. 

The lo west series of this belt consist of sandstones, sandstone slates, 
and a schist, which on one hand passes into sandstone slate, and on the 
other BOinewliut resembles the shales of the coal iormntion, and which pas¬ 
ses into an argillaceous marl slate—the snadstones are, generally speak¬ 
ing, quartzose, fine grained, with an argillaceous, or ferru^no-argilla- 
ceous cement. TJie characteristic color of these sandstones is variegated 
—some arc of a reddish color with white spots, and others are white or 
grey with reddish spots, while others again exhibit a 7,oncd aspect. 
This rock is either compact, or passes through every variety of stniclnre 
till it becomes nearly soft and friable. It is sometimes too, thoagh rarely 
so, large grained, approaching to oonglomerate. 

The sandstone slates differ little from the nbove in point of color, 
but they have a distinct slaty atmcture. the slabs varying in lUickDess 
from two inches to quarter of an inch, nnd some of them may be even 
split into lamina as thin as common paste-board. Both of the above 
rocks, but more particularly the sandstone slates, are traversed in very 
many instances by numerous seams, ninning at right angles to the strata, 
and dividing the mass into a number of stjnare and rectaivgnlar por¬ 
tions. mica is of very nhundant occurrence on the sandstone slates, it 
is always of a grey color. 

The shales and urgitlflceous marl slates, into which the last posses, are 
also of a vaiiegaled color. At they arc of a greenish grey color. 
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wctile, vitti rfltljf r a greasy fed. fine gramed. aad containing minute 
scales of mica. Tliey acquire a reddish femigtnous crust on exposure 
to the air. In other situations they are fawn-colored—in others white sir, 
or light huff, with streaks of a purplish color,-—-in others tliey approach 
to the nature of pi]>e-cloy, with a distinct slaty structure— while in others 
they resemble a fine grained sandstone slate. In these we also obseire 
tite seams, above described, which run at right angles to the strata. 

The above series of rocks occur in strata, generally slightly inclined 
to theS. E. and E. Sometimes, also, the strata are almost horizontal, while 
at others they exhibit appearances of a curved or saddle-shaped stratifica- 
tion. The hills are all low, and are topped by a rock hereafter to be 
described. Organic remains appear to be of very rareoccutrcuce in this 
formation, and 1 have only met with one specimen from tlie neighbour- 
hood of Hart, It occurred in a soft shale, somewhat rcsembltrig the 
sJiales of the coal measures. The specimen in question appeared to me, 
to be the impression of a portion of a cryptogamous plant, TJiis plant 
appeared originally to have been expanded in a fan-like form, wiib ribs 
of about quarter of an inch in breadth, radiating from a common centre, 
the interior or central part of these being occupied by three or four longi- 
tudinal tubes. The diameter of this plant, or fan-like portion of a plant, 
might have been about five and half inches. The impression appears to 
have been covered M'ilh a thin biluminoiis crust, portions of which still 
remain. Except this, I have met with no other appearance of organic 
remains. Captain DAXoEnFiEi.D mentions the occurrence of impressions 
of ferns, in a tine-grained sandstone slate, at Jiran, and it is probable 
that the rock in which these occur is similar to the one just described. 

^ ith regard to tlie age of the above formation. I am inclined to be- 
bevo with Captain DAxaERViELn, that it ought to he classed with the 
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new red sandstones, (iJie red marl or ground of tlie English Geologiats.) 
To the character of variegated, the sandstones, &e. are undoubtedly 
entitled, and tlie red ferruginous appearance of the soil, which is univer- 
sally obaerv'ed, is also characteristic of the above formation. Indeed the 
whole appearance of the rocks composing this series, is in exact accord- 
ance with that of the new red sandstones as described in Europe. The 
^ great cliaracteristic of this formation is, however, as far as I know. 

wanting I allude to the rock salt and gypsum, which are almost univer¬ 
sally found associated with it. These certainly occur to our north, but 
a large primilivo district inten'cnes, and the only indication which 1 have . 
seen of aaJt is an ctilorescence which occasionally appears at the surface, 
containing a large proportion of muriate of soda.* All things considered, 
however, I perfectly agree with Captain D. in classing these rocks 
with tlie new red sandstones, and 1 shall not be at all surprised, if future 
observations should discover them to be a continuation of the saliferous 
y sandstone formation described by Captain Pji.4K’kljn, and that they may 

be traced through the BAaratjmr district, north towards Dck/i, and may 
thus be connected with the rocks containing salt and gypsum, which 
must occur to the north of Ajmer, and be continued into La&orc, Muilan, 
&c. south towards KutcA, extending, perliaps, even into i'trsio, and 
forming a zouo around the great ttud elevated primitive ibrmation of 
Central India, and separating it from the primitive formations of the 
Hiutnla^a mountains. Traces of a formation, similar to tlie one above 
described, 1 have also noticed on ibe route from Barada. to Uda^pm. 

The very partial occurrence of organic remains on the above series 
of rocks, ought not to militate against the position 1 am endeavouring to 


• See alsd Hoto to page ^ 
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establish. TIjcsc are very me, and besides it is not impossible that the 
shales in wliicJt these occur, may belong to an older class similar in posi¬ 
tion to the rocks ofthc nortJi of Germany, (sceCoNVBEARS and PniL]:.t>*s, 
page 311,) which overly the coal measures. I have never seen any traces 
of them in the well-marked sandstones or sandstone slates, 

■m 

Excepting in ironj the above serieij does not appear rich in rnetalli*^ 
feroiis siibstoncca^ neither have I met with any variety of simple tniaeralis 
in it. I have occasionally seen^ however^ speciinens of a iibrona variety 
^ of quartz disposed in !«mnll veins^ or rather {aminte^ interpoised between 
the atmta; and Captain 1). meiilioDS the occurrence of a fat yellow 
clay,” embedded in the sand&tonea. 

The next rock which claims our attention in the above series, is the 
JunestoDe on which thU belt abounds, es^j^ecialiy towards the iiortb* I 
have little to add to the description of its estcmal appearance, mode of 
occurrenco, &c. as given by Captain DANGEflFiEnn; and, ill shall have 
occasion to differ from him respecting the age of this rock, i shall do so 
with all humility, fully aware as 1 am of the dilfioultiea attending this 
branch of my subject. Itnot improbable that two distinct varieties 
of limestone may occur iu this belt, the one belonging to the mountain 
limestone formation, in whidi class Captain D. seems iiiL-tiued to place 
atl the calcareous rocks of the portion of the district under consideration ^ 
but lire one which J am about to describe ovetiies the sandstones and 
sandstone slates, and 1 feel disposed to believe tliat it belongs to the 
liaa formation. Pcrliaps, too, in addition to the above, there may be a 
formation of magnesian limestone of the English Geologists in the 
magnesia limestones described by Captain D. On this polui, however, 
an give no lalbrmation, as I have only met wit hone .variety character- 
in every position, where I have had an opportunity of examining 


GEOLOGY OF CENTRAL INDIA. 


43 


It, by a simiitirity, or rather »Vfaa**/y, of ortcmk rmains. As I eaJd before, 
howewr, the opportunities whieh I-hare enjoyed of inakiug observations 
on this belt, have been very limited. 

These limestones, then, occur distinctly strathied. They are of a 
close texture, and of-a dull color, generally greenhli blue or lead grey—* 
sometimes, loo, they have a reddish tinge,^iD other instances they are 
dirty white, while in one situation I have seen them of a brownish black 
color, and these latter emit a disagreeable smell on being rublmd. They 
«eecr oc^r vatiegata!, nor do they admit of a high polish, or of any depth 
of tint. On exposure, the surface acfjuircs a duller aspect, and becomes 
slightly argillaceous. They are, generally speaking, compact, and many 
of iFiem may be split into slabs of immense magnitude, varying in thick¬ 
ness from a few inehea to a foot or a foot and a half. They form an 
excellent building stone, and are characterised by their targe ranchaittai 
fracture which passes, in many instances, into conchoidnl spliiitry. 
These limestones sometime, though rarely so, are found Inrger 
grained. They occur in strata, generally slightly iuclinetl in an east¬ 
erly or south-easterly dlreelton. i^xceptioQs to this rale may hero 
and there be observed ; but it is my object in tins merely to giv’e a 
general description of Uieif mode of occurrence, without descending to 
minute particulars. The strata are very frequently separated from each, 
other by thin layers of a loose ealcareo-argillaceous substance, and 
notbuig tike the caverns, which usually dtsitinguish themountaio limestone 
formation, can be observed in the rocks of lliis belt. 

The OaoANie Rt:MAi9<i of these limestones are numerous; but I am 
sorry that my limited information on this subject will not enable me to 
give as satisfactory an account of these as 1 could wish. Though 
a miserable Draftsman, I have endeaTonred to represent one or two 
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of the varietied, if possible, to Tender iny descriptions more intel¬ 
ligible. 

No. 1—May be considered os chnractcristic of this formation, and 
specimens, exhibiting^ the appeomnees attempted to be represented, are 
every vbere met with. On breaking a mass of this rock, we very gene¬ 
rally observe that the surface presents the remains of what might have 
been a succession of cylindrical-convex, — probably solid bodies, — one 
fragment exhibiting these on a sort of baso-telievo, while the other pre¬ 
sents corresponding hollows. These bodies taper to a point, and frequent¬ 
ly occur minutely ramified at both extremities- —this, at least, 1 Jtave ob¬ 
served in several instances. They are perfectly mineralised, are of the 
some color as the mass, on which they appear generally as tin incrust¬ 
ation. Ill one or two instances, however, I have observed the terminations 
of similar bodies on the mass itself, and in such cases they had obvi¬ 
ously' been arranged in bundles or fasciculi. In other instances, these 
cylindrical bodies appear to send off, anastomosing branches which 
unite them together. The latter may probably be a distinct variety. 
All of the above have a perfectly stony aspect, and I could discover on 
them nothing like a stellular structure, or any appearance of cells or 
pores. The length of these cylindrical bodies varies from about a foot 
to on inch or two inches — their breadth is also various, but diey seldom 
occur broader than in the instance represented. 

in one or two instances 1 have also observed longish tapering canals 
in the manses of limestone, which had obviously been occupied by cylin¬ 
drical bodies. These, ot the time of deposition of this rock, had either 
been detached from the bundles above alliuled to, or had previonsly 
existed in a separate state. The latter 1 think tlic most-prtibabie. Could 
any of the above have fonnedi the solid axis of any of the varieties of the 
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luraeUatedpolypifers? some of the detached specimens somewhat resemble 
the styiilbim axis of the genus stylina. 


2—Is also exceedingly coimnon in tliesc limestones, and I 
belicre that at least two varieties of It may be traced,-^probably, indeed, 
mote. The one is a flattened, polymorphous, lobated, mass—some- 
times seen covering the rock, over a square surface of a foot, or a foot and 
a half, and even more. No. 2 is detached, generally of the size reprc-> 
seated, and it protrudes from the mass something in the form of a pear. 
It has a stalk like appendix. 

The above remains occur protruding into the calcareo-argiltnceous 
substance described ns separating tlie strata. In the solid rock, the 
traces of them, if perceived at all, are very indistinct, a circumstance 
probably owing to the delicacy of their original structure. The rounded 
and lobated masses, indeed, appear to terminate abruptly on the Side 
towards the solid strata, and their wliole aspect gives rise to tlie belief^ 
that during the deposition of these strata, short intervals occurred,.—tliat 
the remains at their surface were left part in 1/y expostd, and that the infe¬ 
rior positions of these were lost in the solid rock, while their superior 
were, by this arrangement, more slowly impregnated with calcareous 
matter, which enabled them, on the deposition of the superjacent stratum, 
to retain something of their original form,—^aiid that, tn consequence of 
the delicacy of their structure, almost all traces of organization were 
destroyed. The interior of these remains presents, in many instances, 
a pure white crystalline mass, exactly similar to the finer varieties of 
'primitive marble,—in other instances they have a loose, inclining to 
chalky, structure, and they are generally covered with a brownish crust, 
the centre being nither pure wliite or dirty white, and rarely of the color 
of the limestone itself. 
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It is at^rays exceedingly difficult to refer organic renmina of this 
class to any particular genua. I am inclined to believe, however, tltat 
these form varieties of tlic alcyonium, and perhaps some of them ought 
to be classed.with the sponges. In many of them I could trace oppear- 
auces of a corticai covering, and in one or two instances, especially in tliose 
which occur detached, I think 1 could discover somcthitig like a euro¬ 
centric lamiwir structure. Tills appearance is only observed at tbeir sur« 
face, and might have been occasioned by the original animal having had 
a cortical covering — miking Uke Jibres could be perceived — the above cir- 
cumstadee, however, inclines lae to include them in the class alcyomum. 

JYo. 3—Is occasionally met with, but is not so common as either of 
the two preceding. The accompanying sketch wilt give a pretty cor¬ 
rect idea of the remains of this kind, both as to their siae, form, and 
mode of occurrence in the limestone. They occur, then, in the solid 
rock,—are perfectly mineralised, and arc of tlie same color as the 
limestone. In specimens where this limestone has a structure in¬ 
clining to granular, the remains of this kind exhibit a closer 
and more compact texture than the surrounding matrix. They ap¬ 
pear to have formed the ribs of some animal, probably of aqua¬ 
tic origin. The vertebral extremity is flattened about seven-eighths of an 
inch in breadth, and the whole is slightly curved, and tapers to a point. 
Tlie pointed sternal extremity does not seem to exhibit an articulating 
surface. It is thicker than the vertebral extremity, and a sharp spine 
runs from the point of about two Inches in leugtli, from which spine the 
bone had sloped on either side. 


The only other organic remain which I have observed, is a shell ,* but 
in so imperfect a state, that 1 cannot decidedly say undoe what genus it 
ought to be included. It had obviously been a bivalved shell ^ but little 
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except the margin of one of tbe vnlees temains, and I can only state the 
Jollowing particulars; vis. that U belonged to an apparently nearly equi* 
lateral bivalve of a roundish form, about three inches and a half in width. 
That this bivalve was convex, inclining to flat, and that it was longitudi* 
naiiy rayed, the rays being convex, broadisli, and striated longitudinally, 
The hinge portion of this shell was wanting. It appears to have had 
considerable thickness and strength, and in sill probability belonged to a 
variety of Pecten. The number of rays could not be correctly aacertsuiied: 
their breadth wtis about two-eighths of an inch. 

The above is all the information which 1 can give relative to the 
organic remains of these limestones, as I have, as yet, met wIUj none 
otJjcr, except, indeed, the impression of wliut every one who saw it, be¬ 
lieved to have been tbat of a small flaiLish lisU. It was about three iochos 
in length, atid its broadest portion was about oue inch and a half. Though 
the resemblance was certainly striking, so many characteristics were want¬ 
ing, that I mention it merely in this hurried way. 1 was rather myself in- 
ciioed to consider it as the impression of one of those polymorphous bodies 
before described, and which assume a great variety of shapes and forms. 

The above limestones do not appear to contain any metallic veins, 
or, indeed, many mineral veins of any kind, i have met with veins of 
calcareous spar in some of them, more especially in the brownish black 
variety before alluded to, but even this is rare. The general structure of 
the rock is that of a ifHiJhtJH ./iwe urgiZ/aceoiu iiinesiow, the sur¬ 

face of which, in many instances, exhibits a detulriikal app&»raiicet and the 
quanies of this rock, have, in the distance, n soned anpecL 

The absence of melaltiferous and mineral veins, and of the 
cavema and fissures which generally characterize the mountain limestone, 
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would appear to distioguieli llie rock Id question from tlie rocks of tliat 
fonnation, anil ali things consideredf 1 feel ijtclined to believe tliat it is 
alias—or, at least a formation nearly allied to the line. Its jJosUum 
leads me to draw this conclusion, and there is nolliiug either in its 
stnicture, mode of occurrence, or organic remaiits, to militate against such a 
supposition. The Pecten is a shell of the lias, though certainly not a 
characteristic one. 

The formation I have just described never rises into hillst but is some¬ 
times* seen occupyiog gentle elevations: the surface of the country 
where it occurs having a waved aspect. At Chcetore, the strata of this 
rock are much disturbed, and in other situations 1 have seen similar 
appearances. 

We shall now proceed to describe very brietly another rock which 
occurs in the belt under consideration; viz^ the tfuartsosc breccia, before 
alluded to, and to which Captain Bang eh pi eld has applied ilie name of 
liornstonc. This belt exhibits numerous low rounded liills, hill groups 
and ranges,-—some of the last of considerable extent, more especially t he 
one which forms lire boundary of Met/war and Idfirotvtee. These hills 
do not rise higher than three hundred feet above the level of the plain, 
and the majority of them average betow this height. Their upper por¬ 
tion is formed of this quartzose breccia, which rests immediately on the 
sandstones, sandstone slates, Ice., which rocks forn» tlie base, and very 
generally the central regions of these hills and hill ranges. Tide brec¬ 
cia I have never seen m low situations, or resting on the limestones. 
Tlie shape of the hills is sometimes conical. Tiiis is particularly the 
case with detached hills and groups, but tlie ranges generally exhibit an 
even and uniform appearance, mid the summit is occupietJJ^y o table land, 
or a gently waved plain. Some of the detached hills also present this 
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shiipo, an excellent example of vliicli we have at CMtor, tUe ancient 
capital of this country, which is situated on an isolated hill netif the 
bouudary^ range before alluded to. 

m 

The slightly wared plAin, occupying the Bummlt of the hill on winch 
this ancient city stands, or rather stood, for it is now in a complete state 
. of ruin, is said to be about fourteen miles in cireumference. Its length 

is six miles from N. to S.; its breadth varies from quarter to half a mile. 

This breccia passes into amriety of quartz rock, sometimes nearly 
white, more generally ferruginous, and in this case it is of a reddish 
color f it also occurs of a bluish green color. The purer varieties are 
distinctly stratified, and some even approach to slaty. The strata arc 
sometimes almost horizontal, in other situations they aro waved or 
saddle-shaped. 

The rock in question sometimes assumes a very beautiful aspect 
On a hill to the north of ^imach, 1 have seen it with a base of the na¬ 
ture of agate-jasper, containing small rounded portions of quartz, and 
«thibiting minute dnisy cavities, lioed with quartz crystals : the whole 
being capable of receiving a‘high polish. At Bari it occurs both in 
the form of a nearly pure quartz rock, horiiontally stratified, and of an 
unstratified breccia, composed of angular portions of pure white quartz, 
and a red somewhat agatose variety of the same. This rock also occurs 
exhibiting something of the appearance of the millstone griu. 

A very characteristic feature of the hills and hill ranges of this form¬ 
ation, the conical hills of course excepted, is the htuiT, in many instan¬ 
ces perfectly pcqicndieiilar crag, which their summits presents. The 
bases of these hills, &c. are formed, as before staled, of the sandstones 


o 
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and sandstone slntns; and ai} high as these rocks occur the slope, though 
abrupt, is unifom. Immediately resting on these is the breccia wlucb 
presents the perpendicular crag. Just alluded to, and which rises from tJie 
slope as in the sketch beneath,—the -sumniit being occupied by a table 
land of considerable breadth, which gives rise to evea and uniform 
aspect which the summit of these hills present. 



This is particularly the case throughout the whole extent of the 
boundary range betwixt Miwar and HaraotU and the bill of Ckitor 
affords a noble example of this kind of structure. It is surrounded 
on all sides by high perpendicular crags, forming a natural forti¬ 
fication, which, till it was taken by Akuer, gained it the name of 
impregnable,—a name which the natives of this country still fondly 
apply to it, The rock forming the summit of this hill and of the 
boundary range, is distinctly stratified, tlie Strata being waved or 
saddle-shaped, — the elevated plain on which Ckitor stands, exhibit¬ 
ing several smooth round swells, with corresponding hollows between, 
and the strata appearing to dip in a directly contrary direction on ascend¬ 
ing from the east to what they do on ascending from the west. From the 
summit of this bill, w'e could observe a similar plain occupying a corres¬ 
ponding position on the boundary range. The diagram below will give 
some idea of the way in w hich tho strata are arranged at Chiiw, 
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Ttie boundary rangp runs in a direction nearly north and Bouth 
as fur as CAtiftr, wliene it takes u turn to tbe east, and in marching 
from the last place towards Nirntteh, the route rmmiug parallel to — and 
at no great distance from—the base of tim hills, the line of demarkatlon 
betwixt tlie two varieties of rock forming them could be distinctly traced, 
and it appeared to me that the superior strata hail accommodated them¬ 
selves to lire form of a previonsly existing range, tilling tip all irregulari¬ 
ties, and presenting at tlieir summits, tlje even line befoio described. 

The base and lower portions of the hills are covered with vegetation, 

* 

owing to the softer and less dtirnble nature of the sandstones, kc. forming 
them ; and the crags rising abruptly above tltis jungle, appear like Auge 
waits raistd artificiaUgi presenting to the view the bate rock, apparently 
arranged In horisKintnl strata, but which, in fact, preaenta the waved, 
aspect just described. The rocks so sitnated, os fur os I have had 
opportunities of examining them, aro ferrugioous quartz, or a siliceo- 
ferruginous grit, containing occasional Ixnls of breccia. Many varieties 
of the series of rocks wdtich I have named quartzose breccia, may probably 
be found in thb range. 

The rocks of the formation thus briefly described arc characterized 
by the large quantities of iron ore contained in them. This ore occurs 
in small beds, veins, and in the form of embedded nodular coucretious. 
These latter sometimes exhibit a jaspery aspect—Bolroidal red htnna- 
tite, coTiunon hoematite, red iron ochre, and sometimes magnetic iron 
ore—are met with, and the w’hole surface of the crag frequently assumes 
au iron-shot appearance. Iron also occurs in minute grains, disseminated 
through tlie moss. This rock, eiUicr in its purer or breccJatcd form, 
never occurs loose or friable. Tlie cemeutiug medium of the brecctated 
variety is generally siliceo-ferruginous, and some of the specimens greatly 
resemble the coarse eld red sandstones. I have met with no organic 
remains in this formation. 
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I at aac time persuaded tliat the above rocks were of analogous 
formation with the tVoit santl o( the English Geologists—though in their 
structuret and in many of tlieir characters, they do not resemble the rocks 
of Uiis formation, still these cliaraeters might have been modified by 
many and various causes. Their position gives sonic color to such a 
supposition, and a breccia, somewhat similar to the one described, is 
mentioned as associated with the iron sand. On this point, however, 
I prefer saying nothing more. I am anxious to give as impartial au 
account of the rocks as they occur, as I possibly can ; and it is diflicult, 
when ouce we have adopted an opinion, to void trying to trace analogies 
which exist more in our own imaginations than in reality — not that 1 
believe that any individual would a'illiugly deceive in mutters of this 
kind, but the fact is we are deceived ourselves. It is thus that science 
degenerates iato a system of vague hypothesis. 

The plains of this portion of tlie country are strewed with numerous 
rolled masses of the above rock, and from the isolated position which it 
occupies, viz. only on the summits of the hills, we may conclude that it 
has heeti nuteft affected fry those great <hmudi»g causes which have operated 
with sach amazing force over the whole surface of the globe. Row far 
this formation extends into Mardoit I know not — Captain Daxobr* 
FIELD in his map, Ia3’s down this district as a formation of **bomstom 
and porphj'iy.” — But whether this homstone be the same rock as the 
quart7A>se breccia or not, I have had no opportunity of ascertaining. 
As f before stated, he has applied tlie name to two rocks of very distinct 
series, l^^arge blocks of this quartzose breccia are constantly observed 
at the base of the hills arranged In large globular cheaps. These are 
detached from the crags generally during the rains. The reason of tills 
is obvious. The water having penetrateil into the .rents and lissares of 
the rock, is exposed to the heat of a nearly vertical sun, which usually 
bursts out after the first fall of rain—the expauaion thereby occasioned 
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is gfreat, aT\d tbs' blocks in question ore detached, wiiile tlie same cause 
accelerates the dccomposittou of the softer and more friable strata—thus 
ofTording a thick soil which is rich and fertile, and in many situations 
covered witb jungle. 

Regarding the rocks of tliis narrow belt I have only further to add, 
that tlie atmta, in the neighbouriiood of the primittve formations, nre wore 
incUttid than in other iUmtions. This remnrk holds good iu the case of 
all the rocks of this belt. The wells are seldom deep, water being gene* 
rally obtabled near the surface. This circumstance is owing to the 
numerous artificial lakes and tanks which iiave been formed in tills dis* 
trict—and it is seldom necessary to penetrate the strata beyond the 
level of tiicse lakes, and never beyond the level of the nuttalis and 
streams. 1 may also mention that, in addition to the fact of springs 
of water Issuing from the strata of the low boundary range, &c. as stated 
by Captain Bangerfeelu, that there is a spring at Gangra, twelve _ 
miles N, W. of CAjVor, which issues from the sandstone slates near the 
base of the group of hills which are there observed. This spring is 
sensibiy hat. AVlien I visited it—it was during the cold season, and we had 
ice daily in our shorah. The tliermometer in the morning standing 
below 40®, and during the hottest period of the day, never rising beyond 
47*; but when plunged into this water it rose to flo®. It issues from the 
rock at the surface, and tlie fountain is looked upon as sacred by the 
natives. It has no sensible taste, and appears to hold little foreign 
matter dissolved.* 


* A nf thii w&ter« nflerirAfiiU 4Libj«!led to tht roHovrii^ give tlis ncfulti m 

bclofTp of mWwet throwf down i ditk ptcci|>k»t>e. A piper> dipped in i lolyuotl df Iciliti 

plunged In t!ii« icquim m. rolnr ; anil m nolutlan oT Aceuiia nf k«d, nlio ihrowM dywn a 

dark precipitate. Tincture of gidli ha* no ftppnTtnt dTect, odiher bat the idtliUon of a large 
qiiaoiity of nicobel. A ejuautity of Uie waicr wna boilEdi the cimtact of atEugapberje air being 
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My observations on this belt are confined to its most nortliern por¬ 
tion, and they may serve as a supplement to Captain Das’UERiiaLprs 
account, to M'hich 1 licg^ leave to refer for further particulars. 

But it is now time that we should return to the cotisideration of the 
prtjniltve strata, and I shall premise my remarks on tliis head by a 
general description of the extemnl features of the country. The soutlieru 
portion, then, of the tract under consideration, is mountainous, and 
consists of numerous groups and collateral ranges of hills, studded 
closely together, and separated from each other by narrow ravines and 
deep valleys. TJiese hilts do not rise to any great height, seldom to 

more tiiuii five hundred feet above the level of the plains ;_they run 

generally in a northerly and southerly direction, and instances occur 
where individual hills attain the height of twelve hundred feet. In 
many situations, too, the country presents a maiumitlary aspect—an 
aspect frequently observed to characterise the lower granite tracts in 
other parts of the world. In this southern portion are included the 
northern parts of OuzertU^iUe district of Ifoyar—portions of liaiA, 


cxclutkd, mhd ta .cpaiato (»rtioM of ihU, ibo «,tpt«aic and nitric aciib, were »5«niJlj added, 
no practpiHte or ctaudtnnr net otiierved even on the addition of a Urge propoitiDH of ideoliot to 
the portion eontwmiig niTphuric odd. From thii it «ou!d appear (hot ho Aj^rMutphurtt of J. 
proKot, wjnch ii uauoUy the coie to briwiic wawtt. A ledimcnt, in oiinuie qoooiity, of a Jida 
cdor nnd ohJch dTervcooed nitli adds, remoined after tl.c boHing, Thi* no. corbonote of lime. Jh^ 
ooter boded end freed from gore a white predpJtate, on the addiiion of ourphatn of «ir*er. 

From the atKtre it follow,, tliat mtiphunitod hydrogen, corbeoate of lime, and rnnrimk «dt,. iror. 

rZ' I .nlpHurotod hydrngeo, thcogh faintly « nheo it 

y-lieou poion. appear .ecniat i„ proportion.t,!« Lei propc 

fv kl u" * * ®r»ccrtaimng, oi die bottle containing die wnter «», accidentally, broken 
" ” , . cspefitncnt. were conclodnl. The loiirtatic ,alt indicated by the tent, >. probably 

V At leoat a vety small quontiiy of ihe water which remaioi^ iw tfie broken bottle 

IJtve, on oraporaucH, n minute ponton of « wbiiemib«an«, hWibg the ta,te of conMnOB Mn toll. 

rheqeimtity wo* too imaU to be enomioBd. 
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SUirit and the south of jUhi ar, and it is inhabited by the numerous and 
pTLHiatory tribes of H/iihi Mi nabs, Gntnins, and Kaiis.' It presents 
a wild and bleak appearance, and oxliibits, on a small scale, all the 
bold and striking features of ainAlpiae country. It is trarerscd by nu> 
merous deep and rugged ravines and gliauls, on the bririks of which am 
frequently seen the villages and huts of the rude people by which it ia 
inhabited. As we proceed north, tlie country becomes more open—the 
valleys more extensive, and a narrow belt, exhibiting aniainmillary aspect, 
is very generally interposed between the large and level plains of the 
north of Mhear, of the Ajitter district, &c. and tiie more mountainous 
tract just described. The same matniuillary belt also runs paraltei to the 
great central range of liills so often alluded to, as far as KankartioiU 
tbirty-^six miles north of Vdagapur, while to the cast of this belt we 
have the usual level plains of the north of il'/cn;a>r. The billy tract just 
described may bo considered as a eoiitinuation of I lie great central range 
which may be supposed to divide itself, a little to the north of Utl^i/ajntr, 
into a number of collateral and concentric ranges, so that it ia difficult to 
say which ought to be considered the parent range-^nnd which not. 

Suppose a line drawn west from the cantonment of Niinach to the 
northern extremity of the valley of UdatfapHr, it will give ns a sufficiently 
correct boundary for general purposes, betwixt the northern and southern 
portious of this district to llte tasi of the greed e&ttrat rtoigt. The northern 
portion is characterised by plaius of lu^o extent, which are perfectly 
level, and from the surface of which are seen, here and there rising 
ahrnptlpt hills and small bill ranges and groups. In the neighbourhood of 
the mouii tain PUS district to the south, these hills and ranges arc numer¬ 
ous, and they gradually decrease in number as we proceed uorth, till, on 
reaching the Ajmer district, wo fre«iueiilty find ourselves on a perfect¬ 
ly level plain, bounded by the horison on all sides, and at the surface of 
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which the vertical strata are verj- geaeraily obserrea. StiH, however, 
detached groups and hills here and there present themselves. North of 
these plains are bounded by the great central range, which 
here takes a turn to the N. E.-Eost of NasiraM. and proceeding from 
that cantonment throogh Jai/pnr towards Bia^n, we have still the usual 
level plains with their detached hills and groups. Tiiesc latter, m many 
instances, appear to form detached portions of two hill ranges, which we 
meet with about balf-way betwixt Nashabud and BiaHU, and which 
run parallel to, and at no great distance from each other Frequent 
secondary ranges pass off from them, generally in pairs, ninnmg 
parallel to each other, and nearly at right angles to the parent ranges. 
These parallel ranges are separated from each other by perfectly level 
plains, with the usual detached hills, which aro, in this libtript, generally 
topped by a fort or a strong-hold, and which riseu5r«pi/y from the surface, 
often exhihidng an almost perpendicular crag- South of the most south¬ 
ern of the two ranges above alluded to, we have also plains of large extent, 
the route iu this direction running througli the soutli of Ajmer and /nypirr 
and crossing the fertile jagecr of Am a Kua.v near Toak. lliis portion 
is also characterised by hill groupes and detached ranges, some of consi¬ 
derable extent. The height of these detached groupes, hill ranges, &c. is 
very inconsiderable ; but the plains themselves are situated high above the 
level of the sea, as may be seen from the measurements made by Captain 
DANGEkFiEti); and there appears to be a gradual slope as we proceed east 
towards B/iaratpur. The hills composing the central range, rise iiigher, 
and their altitude appears to become more considerable as we proceed 
north,—none, however, 1 believe, rise higher tlian twelve hundred feet 
above the level of the plains; very few, indeed, so high, and their 
general average may be estimated at between six aud eight huadred 

feet. 
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TJie tioriltem portion of this great tract is verj’ fertile, and is abun- 
dantly supplied by water from numerous targe Jakes, tanks, rivci^, and 
wells. The deep valleys of tlie southern portion are also fertile, but many 
of them arc indiil'erenlly supplied with water. The splendid DMltar lake, 
however, and several others of suiatlcr size and less note, arc situated 
in this portion of the country, and the great fertility of the valley of 
Udaffupur^ situated on the northern extremity of this southern portion, 1 

m 

alluded to in my last. The coiinlry^ surrounding iVnji>a6iir/ forms a stnk- 
ing exception to the above rule.—Here the rock almost universally appears 
at the surface, aud where an)' soil exists it seldom exceeds a few inches in 
depth. 

In spite of all these natural advantages, large tracts of land are left 
in a perfect state of jungle, aud the contrast aflbrded us on entering the 
highly cultivated provinces of the DrilisU Government, is truly striking. 
The aimve cimimstanee may, in a great measure, be attributed to want of 
confidence on the part of the Ityots, owing to the insecurity of property, 
tvhicb is but too often the result of Native rule. Besides, this part of In¬ 
dia has not yet recovered from the clTeicts of war and famine, which, not 
many years ago, rendered it almost uninhabited ; and 1 believe that even 
now, the produce exceeds tJie demand. 

Of the country to the west of the great central range 1 know little, 
•as 1 have had no opportunities of examining it personally. We have 
every reason to believe, liowcver, that the central range forms the highest 
portion of the district under consideration, with the exception, perhaps, of 
the imniediate neighbourhood of .^/iK,"and tJiat the country to the west 
of it slopes gradually lowanls the IihIv9,Scc. How' far west the priinilivt 
strata occur I know not, but that these are succeeded by secondary rocks 
I have before stated my belief, and I have in my possession specimens 
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from Serooee, which belong to the primitive class- I believe that the 
Bouthem portion of this western tract is characterised by its broken ami 
mountaipons aspect, and tliat some of its hills rise to a very considerable 
altitude. In this part of the country is situated the mountain of Ahit, so 
famous in Hindoo Mytliologj% which, according to Colonel Tonn, rises 
5,000 feet above the sea; and from the district of Sirohi passes off to the 
west a range of hills, 1 believe also of primitive formation, Sirohi itself, 
especially towanls the north, is described as exceedingly fertile, and capa* 
ble of being highly cultivated- It is succeeded in a northerly direction by 
the country of 3ImTcar^ which is described as lying comparatively low. 
This last is bounded by the sterile districts of Sikanir and Jesselmift 
which are sitaated on the confines of the sandy desert—^the sands of 
which make yearly encroachments on the country to the w'cst of the 
central range—the said range presenting an imptmsible barrier to their 
further progress east. 

In coticlndiog this branch of my subject, 1 may remark that those 
who are in the habit of travelling much in India, are constantly struck 
with the very different aspect which the same country presents at differ¬ 
ent seasons of the year, and hence very opposite, and even con trad ictory, 
accounts of particular districts may be given by travellers, and all of 
these may be correct. The increase of vegetation during the rains is 
a principal cause of this alteration, and it is astonishing sometimes to 
observe the eflects and skndow in modifying the external features 

of the country. During the season of the hot winds, when the sky is 
clear and cloudless, and the sun is reflected with fearful intensity from 
the bare and barren rocks, nothing but ideas of desolation are excited 
in the mind, bnt after the first full of rain the scene changes as if by 
enchantment—>the wilder and bleaker features of the country are softened 
down, the desert seems at once to teem with Hft and vegetation—^while 
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the clouds and mists gatliering on the mountains hew?, exhibit them 
of a dark and sombre hue, and there, spots of green may be observed 
glittering in all the brightness of reflected aunshiue. These causes not 
only modify the external appearance of U»e country, but even the shape 
of the nMuntains seems io undergo a ehangt. 

With regard to the Rocks of this Distbict, they are all probably 
based on granitc.—Of this, hou'ever, 1 can olfer no proof, except such ns 
are derived from analogy, and mmiy of the granites appear so intimately 
connected with the other rocks, that it is impossible prima /ocie, to say 
which ought to be considered the eldest and which not—a gradual 
passage of the granites into rocks, resembling the greenstones of tho 
trap formation may, in many situations, be observed in this district. 
Dr. McccuLnocu has described similar appearances in Scotland, and 
has drawn from the circumstance conclnsions, the correctness of which 
I cannot take upon myself either to contradict or support. 1 may be 
permitted, however, to remark, that coiiclusionfi draiivn from the external 
characters of rocks, appear to me liable to considerable objections. 
These mav be modified by many circumstances- Keither can 1 belieie 
that the circumstance of one rock occurring stratified and another unsira- 
tided, justifies us in concluding that these two rocks have owed their 
formation to difiereiit causes. In this district we often observe n rock 
in one situation stratified, and at a little distance from it another of an 
exactly similar nature, in other respects, unsiratilicd. An instance of 
this kind I have particularly remarked at Phnltwat about twelve miles 
north of 3/fr/ii, where there occurs a scries of aUcrnaiions of n close 
grained grey granite, aiih hornblende rock approachmg to primitive 
greenstone.—Some of the alternating beds appear distinctly stratilied, 
while others rcsembig an unstratified mass, of a prismatic form, inter¬ 
posed among the other strata. It is impossible to distinguish which is 
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wbicli, betwixt two bond spcciiueDsVron) llic diifcront beds, and the above 
diflerence is observed over a square surface of several yanls. It would 
be djlHcult indeed to believe the two dififcreiit causes bad. operated in 
forming these diA'ercnt beds of rock. 

That granite does occur oftener in an unstratified than a stratificfl 
form I am free to confess. This is particularly the cose in the well- 
marked varieties. It also exists in long-regular-prismatic bods—inter¬ 
posed among other stratified rocks, and alterriating with tlietn. These 
beds are certainly not subdivided into strata, but may not this have been 
owing to a particular arrangemeut of the constituent parts, and does not 
the circdrastance' of their alteruating w'ith other strata, and the regular 
prisiuaiieJanu of the beds, iudtcale a siratiforoi structuref or at least sonie- 
tbing eery analogous to it. I slated in a former paper, tliat I considered 
the granite which forms the small hiUs protruding through tlie dcluvitira 
of Guzerat at Piinduit, to the north of Balasimrc, as belonging to a very 
old variety, and the out-croppings of a similar Ibrtiiatton may, very pro¬ 
bably, be discovered in many of the granites of this district. The talcose 
and cliloritic granites, which form the protogine of Jitrine, the last men¬ 
tioned Geologist considers very antique varieties. These occasionally 
make their itppearaucc here; but, without speculating farther on this veiy 
difficult subject, I shall proceed to enumerate very briefly tlie diflerent 
rocks which occur in the southern portion of the district under consi- 
derat ton . 

1 have, on a former occasion, given a section of the strata on the 
route from Uaroda to fVnyojJtir, and this, in addition to Captain Dax- 
o SBriai.p's account, and the section of Captain Stewart, in the Bombay 
Literary Traasaclions, renders it unnecessary for me to say much on 
this branch ofaiy subject. 
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The rocke, then, which principally occur nrc ciiioritic and argillaceous 
schists,—greenstone,—greenstone schists,—quartz rock,—and more rarely, 
though stiii in considerable abundance, micaceous schist, granitic 
rocks,—gneiss,—with occasional beds of serpentine and marble. These 
roeks pass into each other by insensible degrees, so that tt is often 
difficult to say to wiiicU class particular specimens ought to belong, On 
a general view of the subject I may state, that the argillaceous rocks 
ore more abundnul on the southern than in the northern portion of the 
tract under consideration, wliile in the latter the granitic rocks, with 
tlieir accompanying gneisses, micaceous schists, and bomhlcnde rocks, 
greatly preponderate,—quartz rock being very abundant throughout the 
whole of Central India. In tlie neighbourhood of t)je D/iaimr lake, 
granitic rocks, with gneiss, hornblende rocks, &c, are discovered, and a 
similar formation, but of no great breadth, may be traced from this, running 
on a nortlierly and southerly, or soutli-eassterly direction, through a consi¬ 
derable extent of country, tlte line of continuity being interrupted by 
the occasional occurrence of rocks of a different nature. This formation 
may very probably be a continuation of the granitic rocks which occur 
at fVarU 1“ Guzerat, as described by Captain STEwxnr. 

Tlie gnmites hjivo a structure generally iutortucHlial® betwixt liirge 
utid stnuli gruiued. Tbeit characteristie color is red, but they sometimes 
occur small grained and of a grey color—iho color in the red varieties 
depending on the felspar which tisuaHy ex Ed bits a foliated fracture i and 
which generally speaking, Uie most abundant ingredient* It is 
somethuas ussociated with quarts alonei aryl ^his variety is generally 
large grained^ the quartz being white and semi-transparent* Passing 
into the last the common granite is foundp and the mica in this varies 
from nearly bldckt through olive greeny to silver white* I have never met 
with Jt in this portion of the country in large plates* To this lastp again, 
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hornblende i$ frequently stipemdded, nnd thtn cither replaces the ntica, or 
occurs associated with it in the same inasa« Besides the above, tnlcose and 
chloritic granites also occur,—aud these have occasioitully scales of mica 
dissemirrated through them. The close grained grey granites arc gepe- 
ratty composed of mica, quarts and felspar, the last of which is someitmes 

granulart 

The gneisses are also very genera 1 13 'of n reddish color, and this last 
class of rocks seems to pass into the waved sienitic gneiss, described in a 
former paper, which passes again into a hornblendo rock, with which fel¬ 
spar, of a grey color, is frcqticiitl^'associated. This last passes into pure 
hornblende rock, and into hornblende s<-hist. In all rocks where horn- 
blende is.abundant, nnd where felspar is associated with it, the latter is 
almost universally of a grey or whitii^h color, and a specimen will be 
hereafter alluded to which was broken from tlie Junction of a hornblende 
rock approaching to sienitic granite, and a granitic rock with which 
minute grains of epidote is associated, in a^htch the felspar acquires 
a redder tint in proportion as it is removed from the hornblende. This 
might arise from the coloring matter having had a greater affinity for 
the hornblende than the felspar, w hen the original constilntHls of these 
minerals were in a ulate to enable such to he exetled. 

He shall now turn our attention to the Quarti: Rock of this district, 
a rock which appears to me to be of first rate importance. In treating of 
the Geology on the route from liarmlu to f/da^apur^ we have had occasion 
to describe immense iieds <d‘ ihia formation, aud it is of very abundant 
occurrence throughout the whole of Central India This rock varies tuueb 
in its tOKtUFc in Uitlerent situations. The purest variety exists in the 
form of a white semi-transparent rock either stratified or vieiy indistinctly 
so, aud sometimes exhibiting large unstratified beds, verj' frequently of 
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tlie regular Jhrnt allmled to in dcacribiog the granites- It eltlier 

occurs compact or granular, the grains varying from the minutest possible 
sixe to the »iie of a bean, and many of the varieties have a sacc/tayint 
aspeei. These fatter c 3 Eactly resemble, in their external appearance, the 
very pure white, fine grained, primitive doiomilcs, willt wliieh however 
they cannot, for a momentt be confounded ; but it was not without minute 
examination, and subjecting them to the influence of the common native 
furnace, that 1 could persuade myself that some of the varieties were 
quartz,—they might possibly be confounded with some of the varieties of 
compact felspar. They are slightly trauslucent. The quartz rock fre¬ 
quently appears as if composed of a congeries of large angular masses 
closely cemented together. This appearance, in a great measure, depends 
on the scams and cracks which traverse tlte beds in every direct ion, divid¬ 
ing tliem into a number of square and rectangular portions. In this last 
variety, mnnerous embedded masses of (t nearly traitsparent quartz, form¬ 
ing a coarse rock crystal, occur, indeed almost the entire of some of the 
beds exists in this litst form. 

The quartz, on one hand, passes into micaceous schist, which passes 
again into gneiss, granite, &e.; and on ilie other, into orgjllaceous schist. 
It first becomes distinctly stratified- It acquires a greyish color, and this 
color gradually deepens ; it then becomes more slaty in its texture ; mica 
is sparingly distributed through its substance, and it appears to pass 
into a harder and more durable variety of argillaceous schist. In many 
situations, but more especially in the boundary ranges of the valley of 
Uditjftipur, the connecting link betwixt the^e two last mentioned series 
is a rock of a fine granular texture, wltich ocenra distinctly stratified, and 
bus a structure inclining to slaty. Its color is nearly white, and it can 
■with difficulty be scratched by- the knife. On exposure, it acquires a 
beautiful dcndritical appearance at the surf ace, and it passes into a 
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rock of nearly a similar nature, hut \rhic!i is soflcr and Ims a greater 
proportion of niumina assoc rated with the silica, which last, however, 
appears to ha the most abundant iogredicnl. This rock greatly resem¬ 
bles, in its structtire, iho fine grained freestones ; but it occurs in strata 
highly inclined alternating with the other rocks. It is seen passing 
both into the more compact quartz rocks and the argillaceous schists. 

A very common variety of quartz rock in this district appears in the 
form of a compact, line grained rock,^translucent, or translucent at the 
edges,—of a bhiisb color, with sometimes a tint of red, and capable of 
being split into layers of from half an inch to nearly a foot In thickness, 
and in the deep ravines in which Ibis portion of the eounto' abounds, many 
sections of the strata of this rock may be observed. From ibc compact¬ 
ness and durability of its structure,—from the regularity of its stratifica¬ 
tion, and the ncariy vertical position of these strata—tiie surface of these 
crags is often perfectly smooth and perpendicular. This variety occurs 
abundantly in the boundary ranges of the valley, and forms the entire 
of the hdts which skirt the rdttt/asa^rirr lake, running south, till it is 
succeeded by the granitic rocks and gneiss of tlie neigtibourbood of the 
D/mltar lake. It is also of very abundant occurrence throughout the 
whole of the southern portion of the district under consideration. It is 
the hornstone and columnar hornstone of Captain DANOEnviELD. 

Ferruginous quartz is also abundant, and the color of this varies 
from very dark blackish red to a red of a ligin jihade. The quartz rocks, 
too sometimes approach to the nature of Urn millstone grits, and many 
0 t emhave a tendency to assume, on exposure, a globular form, the sur- 
ace 0 iese exhibiting a concentric laminary structure. This is narti- 
^ rythe case with those varieiies which have a small quantity of 
e par associated with them. Indeed, these last seem, in many insteaces. 
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to pass into au imperfect variety of granitic rock. In this the quartz is 
associated with a considerable proportion of felspar, generally of a red¬ 
dish color—an instance of this kind was alluded to in page ilft, and I shall 
have occasion to describe in my next a series of rocks of this kind, 
which occur in the boundary ranges of tlie valley. They are composed 
of reddish colored felspar and quart-/,,—the feUpat having a tetideucy to 
be decomposed and crumble down on exposure. They are sometimes 
fine grained, but more frequently intermediate betwixt fine and large 
grained— they have, generally speaking, a porphyritic structure, and pass 
insensibly into the quartz rocks- 

It is not my object in this skctcli to trace tlie different rock forma¬ 
tions throughout their whole extent, or to define correctly their liouts, 

I merely v-rsh to give a genera! account of their structoio and mode of 
occurrence, and as opportunities occur, hereafter to give a more detailed 
account of individual portions of this extensive tract. To trace correctly 
the different quartz rock formations, would be a work of great difficulty. 
They occur very exteusively distributed and associated with all kinds of 
rock. I may remark, however, in a generai way. that a belt of quartz, 
exhibiting, in many situations, craggy ami precipitous lulls, seems to 
skirt this great primitive district tlirongh -a large extent of country, 
and to separate it from the newer rocks described at the commence- 
meat of this paper. Captain STEWAirr's section exliibits it interpose 
between the sandstones and the granitic rocks on the route from Slmc 
to west of the sandstones near CAih>r ! have also seen it, 

and north of this last mentioned city it stiU makes its appearance. 
It is pnibably a continuation of a similar formation which occurs 
the neighbourhood of Skluir, forty miles from iimiwr, in llic £httrnfpfHr 
district, which extends to tlie soutJi and north of the former plae , 
which is bounded to the cast by the rocks described in «toriner paper as 
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occurring at and near Biana. The hill fort of Sdkur is aituatod on an 
isolated rock of this formatiou. The hill eshibiting on exaedy similar 
shape to those o^Nakum, (see section p. 50.) The rocks of this belt 1 look 
upon to be the last formed of the great primitive series of Central India^ 
and they deserve more than any others which 1 have seen to be consi* 
dered as belonging to the submedial class. 

It would appear that the cause wiiich operated hi formiag the strata 
of this district was liable to great, thongk not to Hmidcn, alterations,—that 
the purest variety of rock formed was fjuartx, — that to this, under pecu¬ 
liar ctrcuiustanceSj other ingredients were added,—sometimes mica alone, 
sometimes felspar, lionihlcDde, fctc., and sometimes alumina, and that 
this forming cause bad a constant tendency to reerrt to that state to which 
pure siliceous rocks owed their formation,—the original constituents 
of felspar, argillaceous rocks, &c* being occasionally superadtled to 
those of the siliceous rocks, modifying their external structure, color, &c. 
according as the former were more or less abHudaut. I here merely state 
the broad priuciple without speculating on the nature of tills forming 
cause. The granitic roi’ks might have been first formed, and the formiag 
cause might have gradually acquired that state to wJiicU the pure sili¬ 
ceous rocks owed their formation; this cause miglit undergo another 
•rmdtial alteration, and thus, from the «fr/;crfi/^i(iutoitcc of one or other of tlie 
original ingredients, constituting the solid strata of the earth, various 
modifications of these might have been produced. 

The wonderful powers of chemical affinity—^powers to which it is 
impossible to assign any limits,—and the changes which result from the 
absence, or presence, or supcrabuiidance of particular ingredients, all of 
which circumstances modify the attractions and repulsions of the original 
atoms of bodies for each other, are well known to every Chemist, and it 
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is surely mt going ioa/ar to say, Uiat Ihcso causes might have operated 
mobt powerfully in modifying the external characters of rocts. 

The ABGii.»-A(^EOtis ScfiiSTs, with their accompanying Greenstone 
Schists. Greenstones, and Chlorite Schists, next claim ouratten 
lion. The argillaceous schists vary much in their texture. From the 
siUceo-argiUaceoiis schists, which pass into the more slaty varieties of 
quart/, rock, to a schist of a loose friable texture, we have a regular gra¬ 
dation. Several varieties of argillaceous schist have been described be¬ 
fore (see paper on riie Geology of the route from li^iroda to Vdajfapur,) 
together with the rocks with which they are associated. They are very 
generally of a dark grey color, and many of them approach to the nature 
of roofing slate. These lust are generally of a bluish color—other va- 
rides me also blobh. but me soft and friable with a slightly greasy feel, 
the color depending on copper—others arc black, making an indistinct 
mark on paper, while others are light grey. buff, fawn colored, and 
grcenisli. The latter pass aonictiiacs into chlorite schist, and ul oi ere 
into greenstone schist. Many of them have mica disseminated Ihroug 
their substuuce. and these last pass iato micaceous schist. wdi.Ie ot lers 
have a tUsiinct greastf Jeel^ and the latter, in one situation,^ - 
passing into well marked takose ^bist. This last riKk.does not 
appear to be of abundant occurrence in this district. le ms ime 
alluded to was discovered in tUe boundary ranges of the vallej, 
talco*argillaccous schists, or iliose which have a distinct gre ^ 
are, however, common. To the nboi'C, the of the Fren 

may be added, wLich occasionally presents itself. Tbin amm®, o ^ 
whitish colored limestone, in small patches, being dihseminate _ ® 
a basb of argillaceous schist. This forms a calcareo-argiUntaa^** 

The argillaceous schists frequently resemble the grejwackc seb’ , 
as commonly described, and these again pass into greenstone schist an 
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greenstone. The latter, in many situations, perfectly resonvbles the green* 
stones of the orerlying trap formation, and frerjuently contains imbedded 
calcareous spar, as do also the greenstone selusls. The greenstones, and 
less frequently so, tlie greenstone schists exJiihit a porphyritic structure. 
The low hills of the Talley of UfUiyaimr consist of a scries of alterna¬ 
tions of argillaceous schist and greenstone, greenstone schist, &c. — and 
the greenstones occur both stratified and in regular prismatic beds, alter¬ 
nating with other strata. TJiere is another rock which frequently occu¬ 
pies the place of the greenstones in alternations of this last mentioned 
rock with argillaceous schist, the relative position to the argillaceous 
schists being similar. It appears to be greenstone, which has lost its itora- 
bletulc, and is principally composed of felspar of a greenish grey color, 
associated with a proportion of quarts:, greater or less in different si¬ 
tuations. A similar occurrence is described as taking place in Wales 
—this rock exhibits a porphyritic structure, and somewhat resembles 
the clay stony porphyry of Jameson, It is found abundautly in the 
valley. 

Several of the argillaceous schists, especially those which pass into 
greenstone and greywackc schist, as well as the greenstone schists them¬ 
selves, are capable of being cut into long masses of various tluckncss and 
breadth, and also into flat slabs. Some of these masses are fourteen 
feet in length, and are used in place of beams to support the flat roofs 
of the numerous rectangular buildings of Hindu origin, which abound 
in this portion of India, Tlie flat slabs are used as rooting stones, and 
the series of pillars on wliich tliese flat-roofed buildings are supported, 
are also solid masses of the same rocks. TJicse are often fancifully carved. 
Indeed, these stones arc used in place of beams in all the buildings, 
whether flat-roofed or domed, in this part of the country, excepting in 
such as arc built of marble. 


geology of central INDIA. 


C9 

^ The above scries of rocks form by far llie greatest part of the 

southern portion of the district under consideration, ami numerous veins of 
quartz make their appearance in ali the rocks here observed. Beds of 
serpentine are also found, generally in low situations, and this last some¬ 
times appears to pass into chlorite schists. Of it tables, and varions 
ornamental works, are fabricated. It occurs unstratified. Marble is not 
very abundant, but is here and there observed in beds in micaceous 
schists, gneiss, &c. It is generally large grained, and I believe is also 
found, though rarely so, associated with the argillaceous schists. A con¬ 
siderable bed of this rock occurs near 

The strata nre highly inclined, sometimes almost vertical. Their 
general dip is to tlie X. E. or E. N. E.. this is particularly the case with 
the granitic rocks, &c. I'iiey frequently, however, dip to the N. W. and to 
the intermediate points between N. E. and N. W. sometimes too, though 
rarely so, they are found iuciiniiig in a south-easterly direction. The 
strata of the softer varieties of argillaceous schist are sometimes consi¬ 
derably distorted, and the more slaty varieties of this last mentioned 
series frequently exhibit a waved aspect. No change, excepting that of a 
gradual passage of the one rock into the other, is obsen,*ed «< ifte june- 
iiotis of the varioas tUfermiting strnttt. In some instances where the tran¬ 
sition is abrupt, and in alternations of greenstones and argillaceous 
schists, this is frequently the case. .Vfter minutecxamiJiation, I eould per¬ 
ceive no ohendioH or e hangs oj st met are in cither of the rocks at thei 
points of junction—the line of demarkaaon being well marked- 

The number of simple minerals in Uiis district appears to be small. 
Rock crystal, amethyst, but not of any value,- gamcia, which last occur 
iu the micaceous sciusta, gneisses, &c., iron pyrites, which is found 
occasionally in the argillaceous schists, calcareous spar,^horl and 
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actymUU, with other minerals usually found associated with the granitic 
rocks, complete the list. The metals are iron, copper, and lead, with 
which last silver appears sometimes to be associated. Tlie iron Is very 
abundant in many situations—and there are several foundcries for this 
metal. Copper does not appear to be very plentiful, but may be detected 
in many of the soft bluish varieties of argillaceous schist. On digesting 
a mass of this rock in nitric acid, a steel rod plnnged in the fluid 
acquires a coating of copper. There is a lead mine at the village of 
Joicar? twelve miles soutJi of I7rfiiya/nir, which occurs in a series of alter¬ 
nations of quartz rock and argillaceous schist, and it is said that a con¬ 
siderable proportion of silver was found combined witli this metal, which 
was worked at one time to considerable advantage. Were tins country 
properly explored, 1 have no doubt but that many rich mines might he 
discovered. 

A country where such a diversity is perceived in the nature of the 
rocks must, nwessarily, pre.sent a bold and striking appearance, and in 
accordance with this diveiaity, we observe a corresponding diflerenco in 
the shape of the hills,—the harder and more durable rocks appearing, as 
it w'ere, to ponctrate througli the substance of the softer, and rising in the 
form of peaks, denticulated ridges, &c* From the extensive distribution 
of the quartz rock, and from its hard and durable nature, many very 
striking appearances are exhibited. It is sulliciently obvious, when 
a hard rock is ^sociated with one of soft and less durable nature, 
that in the course of time the former will occupy the highest posi¬ 
tion, whatever might have been its original situation. This, then, is 
the case when the quartz rocks are associated with the softer argil¬ 
laceous schists. The latter gradually crumble away, and leave tlie 
former occupying the summits of the lulls, and presenting ditl'crent 
aspects according to the nature of the quartz and the breadths of its 
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beds. A very common oppoaroocc itirouglioiit the ^'Jiote of Central 
India is derived from this source, 1 allude to the occurrence of a tblu bed > 
of quartz, seldom more than a few feet In thickness, often only a few inches, 
which runs along the ridges of the hiilstlu'oughouttlie whole extent, form* 
iug a sharp angle from which the ilarker colored argillaceoua schists slope 
on either side, 'SVhere the quartz beds are thicker, they often rise 
abrtiptly to the right and left on rugged, nearly perpendicular cltfTs—often 
presenting tlie appearance of niiued fortifications and castellated walla 
rising from the slope of the hlUa, and exhibiting altogether the most strik¬ 
ing scenes wliich I have ever witnessed. Numerous perpendicular cliffs 
also present themselves—the perpetidicnlar face of these cliffs, being on 
the opposite direction to tJjat on which the strata dip. This is particu¬ 
larly observed in hills formed of the distinctly stratified quartz rock, 
described in pages 80 and 81, and even more strikingly so, when the 
above rock alternates with argillaceous schist, and on the direction In 
which the strata dip the hills are often almost destitute of soil, the 
sun being reflected from the bare surface with fearful intensity, while 
on the other aide the slope, especially in such cases, when the out¬ 
croppings of argillaceous schist are observed, is covered with jungle, 
above which the cliffs just described, are seen rising abruptly. The 
ridge-shaped hills are, however, tiie most common, and these are gene¬ 
rally formed of distinctly stratified quartz, the strata being arranged in a 
nearly vertical position. From tlie sharpness of the angle and tlie regu¬ 
larity of the oatline which tlie sunimits of many of these hills present, 
these summits appear in the distance to be flat, and the deception is in¬ 
creased by tlicir frequently assaming tiie form of a truncated cone. In 
the latter instance the sharp ridge still exists. It is continued for some 
distance in a ilireciton parallel to the horizon, and then suddenly slopes on 
, cither side at a very acute angle. We have also denticulated ridges, the 
hills exhibiting this appearance being generally composed of silken- 
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argillaceous sebista, and tlie more durable varicUes of argillaceous scliist, 
while peaks, often of fantastic form, are seen rising above the surrouiid- 
iug hills. The softer argillaceous schists occur generally forming round 
backed hills and gentle swells. While the granites, liorDblende rocks, 
which approach to primitive greenstones, &e. are frequently arranged in 
large globular heaps piled on each other, as if artilicialty- The pure 
white quartz rock, too, frequently assumes the form of low rounded 
swells, entirely destitute of soil, and rcscmhlea, in tlie distance, extended 
plains covered with snow. 

The form of the hills in this district Is constantly liable to change— 
during the rains immense blocks of the harder rocks are detacliod, and 
the process of decomposition in the softer and less durable variiies is car¬ 
ried on with amazing rapidity. Hence its rugged and broken aspect, ami 
this rnggeduess is yearly increased by the channels which the hill tor¬ 
rents are constantly forming for themselves. * 

That this district has been subjected, at various periods of time, to 
those violent convulsions of nature which have operated with greater or 

force in every quarter of the glohe, there can be no doubt. 1 he deep 
valleys auii rugged ravines—the sliding oil' or sinking of the strata form¬ 
ing the whole sides of mountains, a narrow ravine only separating the de¬ 
tached portions from the parent hills,■—-ull which appearances are frequent¬ 
ly observed in this porliou of the country, are sufficient to prove this; but 
let not a love for the mawellous lead us beyond the limits which reason 
has prescribed. The difTerence observed in the nature and durability of 
the rocks, and their capability or the reverse of resisting the decomposing 
cfTeciB of tlie atmosphere, of the mechanical efFccts of water, See. will ac¬ 
count for very many of the appearances described, and in a climate like 
this these causes operate with amazing force. 
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In this district too'; we can trace appearances iffhich have probably 
resulted from the last oseat flood to which our planet was subjected, 
in the huge blocks and rolled masses which frequently present themselves 
detached from the beds in which they originally occurred, and at a great 
distance from them. Tiie sharp angular appearance of these fragments 
indicate that they were not long exposed to the action of water. Im¬ 
mense tracts present themselves strewed with angular blocks and masses 
of the white quartz, which lias been described as being characterised by 
its numerous seams and cracks, and which, owing to this circumstance, 
was peculiarly liable to be detached from iU original position ; and tn 
many situations I liave observed heaps of the masses of this rock piled 
upon each other os If artificially, and resting on low rounded hills, composed 
of a similar variety of quartr™ It is impossible, on witnessing these, not 
to conclude that liigher hills, formed of this rock, originally existed in such 
situations, and that all that now is left of these are the heaps just alluded 
to, which still remain to mark the spot where mountains have existed 
before—and we cannot fail to perceive the mins of tliese mountains in 
the masses of quartz which strew the country far and near. 

It is impossible, from facts of ibis nature, to arrive at any certain 
conclusions regardiug the direction from which this flood came, 
currents and a thousand other circumstances must be taken into consi 
deration; but from the general position which these detached fragments 
occupy. I am inclined to believe that it came from the west or north¬ 
west. 

* Geolooy of tue Nobthers Portion.— We shall now proceed to 
describe, as briefly as possible, the Geology of the northern portion 
district under consideration. The great difference in the external appear 
ance of the country betwixt the northern and southern portions, has already 
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been pointed out, and my observations are confined to that part of it 
which lies cast of the central range. 

With regard to tlie central range itself, in the neighbour hood of Ufim/n- 
pvTt it is formed of the dUlLncily stratified quartz rock described in page (J2, 

—which alteruutea with argillaceous sdiists, &c. and exhibits sharp and 
denticulated ridges, peaks, &c. As we proceed north, the granitic rocks 
make their appearance with tijeir associated gneisses, micaceous schists, 
and hornblende rocks. These are found at no great distance to the north 
of Udapapur^ and on the most northern portions of Mewar, in the Ajmer 
district, and where this range borders on Aliimar, they are llie only rocks 
met with. From the large plates of mica, which are brought from the '' 
latter portion of the district, we may judge of the nature of the rocks of 
.this range to the north. 

The country lying betwixt this range and the belt of secondary rocks, 
which form the Chit/tr range, and from thence extend west for a short 
di5tance,‘is generally lefvel, and from its surface rise several detached hills 
and hill ranges. The nature of the rocks In this portion of the country will 
be understood from the accompanying section of the strata which occur on 
the route from Nimach to Merfah, which last is situated about a mile 
and a half from the base of the central range. These rocks cross tho 
country in an oblique direction, tho strata running nearly from N. W. 
to S. £, 

Proceeding nortli from Meriah, we have a conliauafton of the rocks 
described in tfie explanation of the section as occurring at and near Mer- 
tah. In these, the associated felspar is frequently grunutary and the last 
sometimes occurs nearly pure, in winch case it forms the white stone of 
WeaxEK. This, however, is rare. Beds of aemi-lransparent quart* also 
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occur, and in somo instances this rock'assume an almost scliistose 
aspect. When this laAt is broken in n direction parallel to the scliiatose 
structuie, minute scales of mica may be frequently obserred, which 
divide the mass into a number of thin paraUel bars. The mica can¬ 
not be observed in the unbroken mass, or in the cross fracture, and 
the bars are sometimes so thin that the rock assumes fi Jibiwts ap- 

• pearance. 

When felspar occurs associated with hornblende, the former is gene¬ 
rally white or grey, and in some specimens of siemlic granite, I have 
observed that the felspar, wlien exposed at the STirface, lias acquired 
a reddish tint, and if is only on breaking tbc mass that we discover its 
real color. In one hand-specimen, broken from the junction of a horn¬ 
blende rock approaching to sienitic granite, and a close-grained granitic 
rock, through which are disseminated minute yellowish green specks of a 
jnincml, which appeara to me to be Epidote,^tlie felspar of Uie hornblende 
rock is grey, while that of the otlier is reddish; the felspar hcqniriag a 
redder tint in proportion as it is removed from the hornblende. Through 
many of the granitic rocks which occur here, the minute green specks just 
alluded to, arc disseminated. When these rocks are exposed to a powerful 
heat, the green color of these specks is converted into a black, and a 
similar mineral occurs intimatelyassociatcd with a rock which appeared 
to me, on first seeing it, to be a variety of a schistose quartz. It has a 
specific gravity, however, varying from 2-9 to 3-4, or even S-o, according 
as this green mineral is in larger or smaller proportion, Tliis last ap 
pears to be translucent at the edges, to have a fracture slightly foliated, 
and some thing of a fibrous structure. Its hanlness is intermediate, 
between that of felspar and quartz—it is rather brittle, and before the 
blow pipe, or when exposed to a powerful heat, it is converted into htuck 
or dark brown sconce. Its color is light yellowish green, and sometimes 
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greyisli green. It appears to be a yaricty of Epttlote, and tlio rock just 
described occurs in const tier able abundance/ 

In the series of rocks under considerationt chlorite appears frequent¬ 
ly to occupy (he place of the horn blendes, aitd the rocks containing this 
mineral have, sometimes, a structure approaching to that of gneiss,—the 
chlorite being arranged in nearly parallel, interrupted layers, alternating 
with layers of the other ingredients. This last rock is distinctly strati¬ 
fied, and passes into chlorite schist. Chlorite also occurs in minute quan- 
lity in many of the rocks approaching to the nature of white stone. 

In the neighbourhood of the central range, in this part of the coun¬ 
try, we have numerous iletaoheil ranges, and the surface of the country, 
on proceeding towards Ndlh'dwdrat hecoine.s rugged and uneven, exhibit¬ 
ing a mammillary belt, in which are situated several deep and small val¬ 
leys. The rocks observed are different modifications of granitic rocks, 
alternating with hornblende rocks. Ndtk'dwdra (famous, for its temple, 
which is one of the most sacred in India, willi those of the Vmjshmva. 
persuasion,) stands about twenty-four miles north, and a little to the east 
of Udatfopur. It is situated on the Inner slope of a group of hills of a 
rugged aspect, and which group is contieclcd with the mummillary belt 
above alluded to. The rocks which occur there arc argillaceous schists, 
containing a large proportion of mica, and th^e pass into micaceous 
schist, which alternates with quartz rock passing into gneiss. The 
JDands river, skirts this group. l*or about four luiies cast of Ndlh'du?dra, 
we have still numerous detached hills and groups, and the country is 
broken and rugged,—^we then enter tlie level plains of Meofar. 

* In (tddiiion Iq ihti mineni, I wipect tlut SdiUier spar occasiMKlly occun. Aatodote] wiib 
the is a mch which boi a specific gravlij ef afiiiut S-S. tt is w intiniielx blended with Uie 

<I«ertz, however, Uiai I could aol dctenniiiB wiiU any degree of prectilon reipecling iu nature. 
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In the district north of Ndlh'dwdrat including the ^ most nofthern 
portions of Metvary and the Ajuter and Jaipur districts, ice find gra¬ 
nitic rocks, gneisses, micaceous schists, and hornblende rocks, with occa¬ 
sional beds of marble and Berpcnline—while the argillaceous rocks are 
rare. But before describing tliese, it way he as well to give, in this place, 
a sliort description of the Geology of the country on tlie route from 
Ndth'dicdra to /Ca»iSrar«K/l, distance of about nine miles north, and 
slightly east. This portion of the country acquires importance from the 
marble quarries which abound in it, 

« 

Proceeding then north from the .Bono's riTOT. the route running pnrallel 
to, and at no great distance from the central range, the country exhibits 
a mammillary aspect, and to our right stretch out the level plains of 
iJfwor. Tlie first rocks which present themselves, are micaceous scliists 
approaching to argillaceous schists, which appear to pass, on one hand, 
into argillaceous schists, with which a largo proportion of mica is asso¬ 
ciated, and on the other, into gneiss, generally of a Hchistose structure. 
Small thin laminm of a white limestone, occasionally occur in patches in 
the schistose rocks, forming a variety of the citltckisle of the French. The 
preponderating rock, however, is micaceous schist, in which occur beds of 
quarts and hornblende rocks. 

On arriving at Kmkarauil, several low ranges of hills are observed. 
Tlie Lake, for which its sacred city (for it, as well as Ndth*dtedra, is the 
seat of a Gosain of tlie Vaishnavn persuasion) is famous, may be about 
foorteen miles in ciroumference. It is skirted on two sides by these low 
ranges, nnd on the other sides the water is confined by two frNJirfit of large 
extent, and there is another bund which blocks Up a broad ravine which 
separates two of the ranges just alluded to. 
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It is Id these ranges that the marble formation of Kmikarauii oecure. 
On the side to nliich Uio strata dip, tlie tieclivity geutie; but in tl)0 op* 
positc direction, they present biuiF crags ’which overhang tJic lake. The 
marble occurs in distinctly stmtilied beds. In a hill examined, the drat 
rock ivhicli presented itself wan inlcaceoiis schist, composed of quartz and 
mica, the last in large proportion, and in silvery plates of considerable 
size. Dipping under this, occurred a thick bed of niarbtc, the outcrop¬ 
pings of the strata making tlieir appearance throughout the wbolo extent 
of a ioiv ridge skirting the lake. Under this again, a miciaceotis schist, 
of a more stony aspect tiian the last, occurred. This contains a consi¬ 
derable proportion of associated felspar, sind passes into a gneiss of a 
slaty structure, 'which is succeeded by a aicnitic granite, or rather a horn¬ 
blende rock, adth ivhich is associated a very large proportion of horn¬ 
blende. All these rocks are distinctly stratified, and dip at an angle of 
about 45*—the dip being soutiterly, a Utile inclined to the east. 

The marble which I bad an opportunity of examining, was coarse¬ 
grained and crystalline. One variety was nearly pure white, while anotiier 
was greyish white, the last being rather of a closer texture,—^l>oth were 
slightly translucent at the edges, and in their structiire they frequently 
approached to siaty. This marble is a primitive dtilomitv. It is dissolved 
slowly, but entirely in nitric and muriatic acids, with flight t^mseseettee, and 
contains a considerable proportion of carbonate of magnesia, associated with 
the carbonate of lime. The marble quarries from which all this portion of 
India is supplied, occur a few miles from this toivn, and near another lake 
of smaller size, called the This marble is more compact and 

tine-grained tiian the variety just described, and is associated with a 
similar variety of rocks. 

The Bunds which are constracted of marble, have a very imposing 
1 pearanco, and iiumerous Jlnl-rooJcti buildings, supported on jiillars, 
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exhibiting very richly carved specimens of Hindu architecture, adorn the 
principal of these. These buildings are completely covered vilh figures 
of the llindu deities, carved in alto relievo. The strata of this limited 
portion of the country generally dip in a southerly direction, while those 
in other ailtiations, to liie N. S., and in tlie same parallels of latitude, 
geuorally dip to the Tv. B. 

The ranges run in a direction parallel to the direction of the strata, 
and the micaceous schists and gueisscs of this series generally contain 
embedded garnets. 

With regard to the other portions of this district, nortJt and east of 
KimkaraHii, I may remark, in n geiieml way, that in it are probably dis* 
covered, in any abundance nt least,—the oldest rocks which occur in 
Central India, and these may very probably dip under the argillaceous 
rocks of tlie south. The whole of which last scries would appear to repose 
against micaceous schist, passing insensibly into gneiss, the last passing 
again into granite. Immediately to tJie nortli of Kankaritufi, we enter a 
perfectly level plain, which is continued to the base of ihe central range, 
which range rises abruptly from its surface—and, supposing a line drawn 
in a nortlt*easterly direction from KuHknrmili to the fort of Unnirnt 
situated forty-two miles north of Ckitort we have to tlie N. W. of this 
line a periectly level plain, at the surface of which the primitive e^tmia 
constantly appear—and tills plain m, in many situations, bounded by the 
horizon, not one single detached liill or range making its appearance till 
we approach the hill groups at and near HiPtH, which lies nineteen miles 
S. £. from iS'ariroAiuf. 

To the S. E. of this line we have also level plains, but from the 
eurlacc of these rise numerous detached hills and hill ranges and a 
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range of coosiderable extent stretcbcs in a south-westCTly dtrectioHi from 
the fort of Sattira. Tlic first rocka M'hlch present themselves are 
micaceous schists, in wliich tlie intca is abundant, and in plates of consi¬ 
derable she; in these arc embedded garnets. Beds of quartz, and a 
micaceous schist, approaching to argillaceous schist, are frequently met 
vttli—and the latter of these rocks is more abundant towards the south. 
For a very considerable distance to Ute north of KankarttuH^ and from 
thence east to situated thirty-four mites noriti of CAiior, the 

micaceous schists still preponderate, and they altentate with hornblende 
rocks and quartz. la the neighhourhood of BAiltcaraf wc observe an 
extensive scries of alternations of this kind; and the hornblende rocks, 
which occur in great abundance, exist in tlie form of hornblende sc hist,— 
hornblende rock, and hornblende rock approaching to sienltlc granite. 

Proceeding north, the granitic rocks preponderate, and the range of 
bills, on tbe termination of which to the north. Banka is situated, is en¬ 
tirely composed of granite. The grauiles of this range are various, and 
tbe difierent vanetics alternate witli each other,—some of the beds being 
stratified, and others assuming a regular prismatic form. One variety 
is a very fine-graiued grey granite, of a crumbling nature, easily aflfected 
by the atmosphere, and, in its partially decomposed state, exactly resem¬ 
bling a sandstone. Another variety is a granite, lu which quartz and 
felspar occur in large angular concretions, the quartz being white 
and semi-transpareut, and the felspar being nearly opaque, and 
of a milky white color—with tb^ a very small proportion of mica 
is associated. This last rock was traversed by veins of felspar, or 
rather adularia, of a beautiful pearly iustre. Another variety of gra¬ 
nite also occurred, in which the mica, of a dark olive color, was dis¬ 
tinctly cTystaUizcdt were aiso occadaaanif the quarts and felspar. The last 
variety b large granular. The hilts of this range are low, and they do 
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not rise htgber than three hundred feet above the level of the plain. 
Their shape is round, approaching to conical. 

On leaving Batura, we enter the level primitive plain, described in 
pages 7& and flO—and this plain is, in many situations, almost literally 
covered with garnets, giving to the face of the country a red aspect. The 
precious and common garnet botli occur. The former is small, and seldom 
in perfect crystals—the latter is large, often the siie of a hen’s egg, and 
is regularly crystalli 7 .ed in the usual manner. The rocks are still different 
modiflcatioiis of gtauiac rocks, with which are associated occasional beds 
of hornblende rock, and honiblende schist—the first passing into sicnitic 
granite. Some of the granites are composed of quarU and felspar alone, 
the latter being milky white, and the former semi-transparent. These 
are arranged in large angular concretions, and have at a little distance 
quite the aspect of calcedony. This rock is stratified, and felspar in thin 
seams, which run parallel to tlic strata, occurs iu it. This felspar is trans¬ 
lucent, of a slightly greenish color, aud easily breaks into fragments of a 
rhotnboidul form. It exhibits, iu some small degree, the play of colors 
BO remarkable in the Labrador felspar. Besides the above granites, 
composetl of quartz, bright flesb-colored felspar and steatite occur,—the 
last ingredient being sometimes wanting; common granite is also found- 
in this the mica, as seen in the mass, is of a brass yellow color, but when 
placed between tlie eye and the light, is of a greenish straw color. Schorl 
is occasionally met with in tliese granites, and in their structure they vary 
from lino grained to large grained. 

The above rocks are continued till we approach Bamt, nineteen miles 
south-east of Nasirabad, when we now again perceive numerous detaclr- 
ed hills and hill groups-and rocks containing hornblende preponderate. 
The rocks heretofore met with have, generally speaking, been regularly 
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stratified, and the strata appearing to cross the country obliquely, and 
running nearly north-west and south-east. 

£atiai' is situated at the base of a group of hills, M'hich, tliough iJicy 
appear smooth and conical in the distance, are found, on nearing them, to 
be entirely destitute of vegetation, the rock of which they are coniposed 
having a tendency to assume the form of large globular, or rather colum¬ 
nar masses, which are piled on each other,—one of these masses fre¬ 
quently occupying the very summit of the hills, and presenting a very 
striking appearance. A small fort tops a low, conical, and precipitous 
hill, or rather crag,—the fort appearing to rise from the rock, and to be 
a continuation of It. 

The rock composing this group of hills does not appear to be strati¬ 
fied, lu its texture it inclines to small granular. It is composed of grey 
felspar, quartz, and black shining hornblende, and has a structure similar 
to that of gneiss, the hornblende being arranged in slightly interrupted 
nearly parallel layers, alternating witli layers of quartz and felspar inti¬ 
mately mixed. Small garnets occur disseminated through this rock, and 
ill many situations it has a perfect gneissy structure. It may be classed 
with the sienitic gneisses. 

Proceeding from this last place towards Nasiraia^i^ we have alter¬ 
nations of granitic rocks, with homhlende rocks and gneiss, all these pass¬ 
ing into each other—hornblende being a common ingredient in all. Large 
rounded heaps of these rocks are seen piled upon each other near the route, 
and they do not occur stratified, but in large and broad prismatic beds, 
running in Uie usual direction of the strata of this district. The route 
from Bnndi to Nasirabad is in a direction nearly parallel to, but a little 
to the west of, the direction in which these beds run, and we frequently 
meet with the same rock for the distance of one or two miles. 
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The country surrounding Nasirahtd is blenk and desolate. The 
cantonment itself is situated on an elevated plain, exhibiting, m almost 
every' position, the out-croppings of the vertical strata; and the soil, 
where there is any soil, is seldom deeper than a few inchca. The surfoce 
rises into several low rounded swells, destitute, or nearly so, of vegetation, 
and in the neighbouring country several detached bills and hill groups 
are observed. To the west and north-west, the central range of bills Is 
8«en to stretch. It presents a bleak and rocky outline. It rises ubnipily 
from the plains, and in some situations exhibits peaks, frequently of con¬ 
siderable altitude,—some of them, in the neighbourhood of Ajtnen. rising 
about one thousand two hundred feet above the level of the plain, lu 
this portion of the country there is scarcely a single tree observed. 

The rocks which occur are different modifications of granitic rocks, 
alternating with each other in narrow beds, and these are associated with 
gireiss, micaceous schist, and hornblende rocks. All these pass into each 
otlier by insensible degrees. The hornblende rocks pass into greenstone, 
and also exist in the form of pure hornblende rock and hornblende 
schist, with both of which felspar occurs associated, and these last 
pass into sienitic granite. The gneisses are generally schistoses. 
not waved, and the granites are very various—sometimes large grained, 
but more generally small grained. In the above, beds of pure w bite quarts 
occur,—these last frequently rising into hills completely destitute of vege- 
Ution. TliequarU.exiiibitiug a sacchartue structure, described m page d'i, 
is found here, and other varieties arc semi-transparent. Some also exhibit 
an almost schistose structure, and are similar to those dcscrib^i in page 73. 
Indeed, the whole series of rocks which occurs at ?laarabad, is very simi¬ 
lar to that described as being met with at and near Mtrta/i, The rocks 
of this series ate, generally speaking, stratified, and the strata run in a 
direction N. W. and S. W. probably skirliiig, through a large extent of 
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country, the western limits of the formation deseribeil at UanM, and 
exhibiting in their course ditfcrcjit appearances. The granitic rocks found 
in the neighbourhood of SAapoorut fourteen miles east of are pro¬ 

bably a continuation of this series, while a continuation of the Bauira 
rocks may probably be discovered in those to the west of Nasiraiad. 


Proceeding east from Ntmrabad, in the direction of Jliana^ wepass, in 
the first instance, through the same bleak and desol ate country—the rocks 
every where appearing at the surface. We have still alternations of gra¬ 
nitic rocks and hornblende rocks, with numerous tow rounded swells, com¬ 
posed of pure white quarts, large masses of W'hich tatter strew the line of 
march. The granitic rocks lose, at a short distance to the east of Nojui- 
ralmd, their stratiform stnicture, and frequeutiy appear at the surface in 
the form of immense lenticular masses, often many yards in diameter, the 
superior iluttened surfaces of which only protrude ; and we also obsen'c 
the piled up heaps of globular masses above alluded to. This formation 
is obviously a coutinuatioti of that observed at litm4L Proceeding east as 
far as liumA&H, about tliirty miles distant from Nasimbndt we have a 
continuation of a similar variety of reeks, but micaceous and chlorite schists 
now occasionally make their appearance; the granites, however, prepon¬ 
derate, and in tliese the felspar is the most abundant ingredient. It is 
frequently of a crumbling nature. Among other varieties of granite which 
occur near Ifamboli, there Wi'as one of a very beautiful appearance com¬ 
posed of quartz-born blende, the last in very small proportion—flesh- 
colored felspar, and green mica, aud in tills rock were imbedded portions 
of a semi-transparent, nearly white, felspar of a rhomboidal form, giving 
to the mass a porphyritic stnicturo. Numerous detaciied Jiills occur in 
this neighbourhood. They are all very low—some exhibiting the above 
described appearance of globular heaps piled upoa each other—otliers are 
smooth and conical, while others are peaked. 
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Stilt proceeding ia the same direction, about half way betwixt 
Nastrabad and Bianu, we perceive the two parallel ranges of hills desenbed 
ID page-^, and between which ranges our route lies. These ranges seem 
totenuinate to thd west in a number of detached hills which rise here and 
there in the Une which the ranges would have followed had they been 
continued. Some of these detached hLila are conical, others are round, 
wliilc others are occasiouaUy peaked. The rocks are still granites, some 
of them containing imbedded actinolitc, and with oUiers steatite and chlo¬ 
rite occur associated. Gneiss and micaceous schist are also observ ed, and 
the last, as we proceed east, becomes very plentiful. Many of the speci* 
mens of gneiss have axoned aspect, parallel layers of red felspar being 
observed in these, altcruatiug witli layers of quartz, &c. and tins lust rock. 

in some siluatious, passes into quartz, the connecting link being a rock 

composed of parallel bars of quartz, separated from each other by p ates 
of mica. At a small village called Oherwdsi, about cigbly-six mum 
from NMad, occurs a low bill, composod of micaceous sclusl. wi 
subordinate beds of gneiss and granites, into both of which it appeared to 
pass. I here found specimeus of a variety of /ibraus quartz of a slight^ 
reddish tint-the fibres were arranged in a manner similar to those of fib¬ 
rous gyps«®> imbedded in the rocks m oblong poruons of 

small size, the superior and inferior surfaces of which were sUg t y convex. 

ProWing » the <«'“>""• ‘I*' 

.„d,m.n grained gn«.i(«, eomposed prineipnlly of ,u.nx 
,i,U -Uich oceooionnl raiunte »ulee of raica aro a,«ca<ed. prapoaderaU 
»a proceed e««. Bed. of raieaeeoua «hial «.d gaarra ara alra a.e. 
Wi,h.-and tu« rack, j»»t alluded to arc .ueeceded by the quarto roe 
f.,„ati.a. ia the «atr. of tvbieb utand. tUe biU fort of &*ar or 0«ita 
Sd*.r-«e paged... Feb-por. ia aataU preporuoa. .eeaa...ally ocora* 

associated with this quartz. 
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Tlie bills of the parallel ranges lA-htch bound to the right and left, 
the plain over ‘which the line of march lies — are low. Their summits 
very frequently present a sliarp ridge, the acclivity on each aide being 
rapid, and this ridge exhibits an even and uniform line. Sometimes, too, 
the summits are flattened, and their outline altogether is exceedingly 
monotonous, the even line which these summits exhibit, being frequently 
continued for miles without interruption. This is more particularly 
observed in the most eastern portion of the Jptfpttr district, while to 
the west denticulated ridge.s occasionally occur, and sometimes, though 
rarely so, low conical peaks present themselves. The hills which rise 
from the plain, especially those of the quartz formation, are more abrupt 
and precipitous. 

Proceeding from the hill fort of JJttuha N, E. towards Tonk, we have 
still level plains with their d:ctnched hills and hill ranges, and these hills 
become more numerous as we proceed east, — several small ranges too, 
are seen running on a north-easterly and south-westerly direction. The 
country is generally covered wnth soil, from 'ivhicli occasionally protrude 
granitic rocks, &c., and these arc probably a continuation of the rocks 
obseni’ed at and near Nattrulfud, and to the east of this cantonment; and 
about twenty-six miles N. E. from Jinnira, we observe several bills com¬ 
posed of granite rocks, gneiss, See. in large unstratified beds, the large 
lenticular masses descriljed in page «4, together with the bills formed of 
tire globular masses so often alluded to, being irequently perceived. This 
last formation is probably a continuation of that perceived at JSandi, &c. 

A village called Torn, is situated at about twenty-four miles S. W. of 
Tonk, and stands near the base of a considerable range ofliills, which runs 
m a nortli-ensterly and south-westerly direction. The hilts of tills range exhi¬ 
bit ridgc.shnped and denticulated summits, and the preponderating rock 
IS gneiss, on one baud poking into micaceous schist, aiulon the other into 
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granite. In some of these the felspar exists in the form of a soft earthy 
substance, (kaolin,) sometimes it is of a reddish color, and at others it is 
greyish white. The last is frequently granular. 

The country surrounding Tonk is characterised by its numerous 
detached groups, and the iiilU often rise into peaks of fantastic form, 
denticulated ridges, &c. Many of them are entirely dcatUute of vegetation, 
and a sliarp craggy peak, of a very striking appearance, and crowned by 
a domed building, overhangs tlie city. The rocks observed are graniUc 
rocks passing into gneiss, quarU being a very abundant ingredient in 

these. 

proceeding N.E. from Tonk towards 5'owfl/f, situated in a pass ^ the 
most souUiem of the two parallel ranges, alluded to in page ftA, and distant 
twenty miles S. W. from SAkar, the detached hills are still nuractons, 
and many of them are crowned by a sUong-Uold. The windings of the 
lianis river are frequently crossed, and the rocks gradually pubS into 
quartz rock, approaching to gneiss, with which hills of micaceous an 

chlorite schists are associated. 


Five miles to the S. W. of a small village called Bopm, which stands 

about twenty-six milesS.W. ofis a hill fort, of a very imposing 

appearance. The small detached range, on the highest point of ^ 

situated, appeared principally composed of quartz of a white color. The 
1 t ' na nt ilie hills wCfc covcrcd w'ith stunted jungle, 

lower and central regions of the ntlia were ™ 

U.C rock then Buddeoly took 0 more perpendieuto direcUon, ondro«by 
a very steep acelmly.tiU, with the slope on Uie other side ,t ormo a 
sharp denticulated ridge, frequently rising into needle-shape pomU, *n 
eahihiting a peenlinriy brUtkil aspect. The upper regions o 
were enlimly destitute of vegetation. Many other of tho h.U ranges 
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presented similar appearances, and we bad also the usual ridge^sbaped 
hills, and same were conical. 

On approaching Uiese detached ranges were still very numer¬ 

ous, a ad the secondary ranges, described in page 5Q, were seen passing off 
to pairs from the range, at the base of which Sow&ii is situated. I need 
scarcely add that the word " s«oHdttrtf" has no reference, in this place, to the 
rocks of which the hills are formed, but is merely used as a relative term 
to express the connexion of these ranges wiilf the greater range. These 
secondary ranges, then, are not continued far, but terminate a short dis¬ 
tance to the south. Their summits present various appearances,—some are 
flattened or slightly rounded, and are bounded on either side by nearly 
perpendicular smooth crags which rise abruptly from the slope. Others 
are ridge-shaped, while others are slightly denticulated. 

The rocks which present themselves are small grained granitic rocks, 
the quartz and felspar being by far the most abundant ingredients, and 
these are associated with micaceous schists and quartz rocks. Succeed¬ 
ing these, the quartz formation of S6Jtar occurs. 

The above is all the information which I can give relative to the 
Geology of this district. My communication has already been extended 
beyond the limits which I at first proposed for myself, and myconcluding 
observations shall be few and general, 

in the northern portion of this district, I stated that beds of marble 
and serpentine are found, excepting, however, the marble formation of 
KankarauU. 1 have not had an opportunity of examining these, and shall 
therefore content myself with remarking, that marble appears to be plen¬ 
tiful in the northern portions, botli of Ajmer and Jatfpitr. 
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Regarditi? live meUila of Uiis district I can say but little. Dur- 
iog the past cold season, I bad proceeded tut far as Nasimbad, for 
Uie purpose of examining the Ajmer lead mines; but tlie sudden 
calls of duty obliged me to return to Udagnpur, when I was on the Tery 
point of setting out on my intended excursion. I can, therefore, gite 
no additional iuformation to what is already known respecting these 
mioes.-nnd 1 must be satUded with remarking, in a general way. 

that iren. copper, and lead, with which last silver has occasionally been 

found assoc.ialed in small proportion, are the only metals which have as 
yet been foimd in this district. Several specimens were shown me as ores 
of antimony. These were, however, well-marked galena. There are 
several iron founderies in this district, and this last metal appeare to be 
very abundant in the quarts rock formation. Copper mines, too. have, 
believe, been worked near Mandalt in Mewar. 


Sewtal simple mieeml, have beea mealieeed ae mamrrmg in the 
paaitk Toeka. &e. i and in one variety of graaile waa .h«.ved a mineB.1 

which appeared to me to be Saussurite. 


The depth of the well, in the primitive portion, of Central Into 
appear, to depend, in a great mcasnre. on their hemg 
tance from^tbe large lakes which abound m tins distncL an ® . 

first made by SUAH Babeu. (see Levdex. and Erseines _ 

his life.) who appears to have heea a jm 

nature, 1 have found to be perfectly correc . 

apparently dried-up courses of rivers and nullahs in 

versally found close upon the surface, and that, cten nrin„ 

pelds of the year, it is only necessary re digafewfeet through thes^d 

Treech it. We cannot hot agree in the retiectiaa mede ^ 

ap.„.tatinglhccircn..ala..ce;vla. ,hat it preset, an rnatanen 
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- of the many bountiful arrangementd which Frovidoncc has made to sup-* 
piy the wants of its creaiuies. Many of the welts at N<u1rabad are 
eighty feet deep, and are bored througli the solid rock—the water in these 
is generally brackisA — and is impregnated with saliae ingredients. The 
hill fort of IlatnirgAerj situated twenty-one miles north of CAilor, is 
remarkable on account of a itoU which has been bored, with indnite labour, 
through the solid rock from the summit to the very base of the low hill 
on which tUe fort is situated. This well is nearly two hundred feet deep. 

During the rains, springs of water may he seen, in many of the hilly 
districts, issuing from die rocks at the surface. 

In the north of Ajmer and the w'ater is bad and brackisli. 

In the soudiem districts it is excellent; and the only foreign ingredient 
wiiich 1 have as yet detected in it is carbonate of lime, wbiclt sometimes 
exists in considerable proportion. A quantity of carbonic acid gass, in a 
free state, must, of course, exist in these waters, to enable tlicm to hold 
the carbonate of lime in solution. 

With^ regard to the Geology of the primitive portion of the district to 
the west of the central range, I can say notliing. My specimens iirom the 
Serooee district are as follows, and these indicate a similar variety of 
rocks to those which wc have described as occurring to the east of this 
range: l^t, a rock composed of pure black, shining hornblende without 
intermixture; 2d, nearly the same as the above, but with associated 
felspar in small proportion; 3d, a sienitic granite, approaching to primi¬ 
tive greenstone; 4th, a granitic rock, composed of flesh-colored felspar, 
with a distinct foliated fracture, quartz in much smaller proportion, and of 
a white color, and steatite—^the last in very small quantity, and in other 
specimens of the sauie rock entirely wanting—this granite is very large 
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granular; Sih, a slenilic granite intermediate between small and large 
granular, and principally composed of grey felspar, with wliich is occa¬ 
sionally associated quartz and Lornblende, the last in minute proportion- 
a soft reddish iron ochry-Iooking substance occurs disseminated through , 
this vaiietv; «tli, a very compact primitive limestone, with a texture 
approaching to that of calcareous spar; 7th, a limestone, or marble of a 
whitish color, consisting of a congeries of minute grains, which appear to 
tbenaked eye rounded, but which seen through a microscope have an imper¬ 
fect crystalline structure, exhibiting sharp angles. &c.—through Oils rock 
is disseminated minute scales of a dark colored mica; mb, a limestone 
somewhat similar to the last, of a cream-color, comjioscd of similar grams 
. in a very loose state of aggregation, so that it crumbles into a fmo calca¬ 
reous sand almost on being handled. Through this reck are disseminated 
scales of an oUve-colorcd mica, and a portion of it being thrown into nitnc 
acid, the calcareous grains were completely dlssolveil with brisk efferves¬ 
cence, while there remained as a residuum, the scales of olive-colored 
mica, a few minute grains of quartz, and two other minerals, the nature of 
which I do not altogether uuderstand. 

One occurred in small cylindrical grains, or rather six-sided prisms, the 
lateral planes of these not being very well marked, but at the same time 
sufficiently disUnct to entitle Uiem to the appoUation ofcrj'staLs. They 
are about the size of a grain of rice, are slightly translucent, approaching to 
opaque—of a white color and silky aspect-, they arc soft, and easily crum¬ 
ble between the fingers into a fine silky looking powder. Before the 
blow pipe they acquire a more opaque degree of whiteness, and they do 
not appear to be affected by acids. Their specific gravity does not seem 
to exceed ‘2" 00, but from the smallness of the size of these crystals, and 
fiom their lightness. I could not ascertain ibis point with precision, not 
being possessed of scales sufficiently delicate. 
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The other is of an emerald-green color, translucent or semi-trana* 
parent. It ocenre in grains or crj^stals of nearly a similar form to (he 
last, but these are frc<|uently llattencd. It also occurs in small irregular 
grains which assume no distinct form. Like the first, it exliibits a TCry 
fine fibrous structure. It has a shining vitreous aspect—it is soft, so as to 
be scratched by the knife, but it is harder than the other ? it is exceeding¬ 
ly brittle. Its fracture appears to be foliated, and its specific gravity 
does not exceed that of the last. When exposed to the flame of tlie blow 
pipe, it acquires a darker color, and becomes opaque and friable. 

The above minerals appear to be more allied to apatite, than to any 
other substance with which 1 am acquainted. The friend to whom I am 
indebted for my specimens informed me, tliat the rock in which these 
are found occurs very abundantly on the route from UdayajfHP to 
A specimen of this rock 1 bai'c the pleasure to forward, 

1 have only further to add, that 1 have found imbedded in kunktr , 
in the valley of Udayapur, several varieties of primitive rocks, which I 
, have not yet been able to discover in situ. Of these I may meution one. 
It has a waved appearance, is close grained, almost compact, and consists 
of white quartz and a dark colored limestone, arranged in waved alternat¬ 
ing layers. It effervesces strongly with acids. A specimen of this rock 
I have also the pleasure to forward. 



FORMULA FOR CALCULATING 

AZIMUTH 

IN trigonometrical operations. 

Ry Captain G* EVLRESXj F<iius, m.a»s>)i 

;SjiT«yw Gmcrat dwf SttperimiendnH of Gnm/ TrijOHomrlrifUtt Strrvey of Arfw. 


In offering to tiic notice of the Society the accompanying paper, I beg 
to explain that my object is to put on record certain formula*, connected 
with the method generally employed in the Trigonometrical Surveys o 
England and of India, for determining Azimuths. 

Those of my readers, who are faroiiiar with this subject, will remem¬ 
ber that the method in quesUon consists in observing the difference of 
Azimuth between a fixed lamp of reference and some circumpolar star, 
eenerally « ursm minoris, at the time of ite gfcatcst distance on the east 

or west side of the meridian. 

But to accomplish UiU, the actual time of tlie phenomeaon, and 
freuacBlly the alUtude. require to be known, and an it is advisable to 
have these clemcate prepared for the occasion at leisure, the lauiudc of 
the piece is soniotuncs drawn from gista to which the final corrections 
have not been applied, and the polar dietance is pethsps taken from a 
culalogne which succeeding observations have shown to be imperfect. 

The eecoDd part of thie paper is intended therefont to furnish formate, 
whereby the ohscivee may introduce the requited cortecuons without 
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™Jergoi«g the toil ood loos «f thoe M t.o»U alteod a formal recom- 
p„,„,ioa of the whole aet of oboerrationo. audit wilt be remarked .ha 
tlm second bj potl.e8is will also enable him to eompule, by means o 
differeaces, a series for many nights in aueeession w.th ^ULte as mue 
eorreetness as if entire quantities had beet, used; for m tltat ease .e 
has only to eoleulate tho element for the firs, night, and suhst.tute for 
the value of d i the increment or decrement of polar distance, the o er 


tenns being virtually constant* 

It has always, however, been an evil complained of in operations of 
this kind, that by litnitiog the case to the actual time of maximum 
Azimuth, the powers of the obsen'er are mucli curtailed, because lie can¬ 
not take more than one observation on the same nighL 

If observations, taken intermediately between the culmination and 
the time of the greatest Azimuth, were to be computed with cefertnee to 
the meridian, it would be indispensable to employ large quantities, and 
the operose formnlm of Spherical Trigonometry, which would not only be 
laborious, hut would not give so much accuracy aa tlie method of eliciting 
the correction by means of differential terms. 


I shaU explain this better by a reference to 
the diagram in the margin, wherein the two Area 
ZSj XS‘ are draw'll very near to each other, the 
angle PSZ being a right angle, and it will be seen 
immediately how much more easily aud accurately 
the angle PZS‘ may be found by computing the 
partial angle SZS\ and deducting it from PZS, 
than by direct computation of the entire angle 
PZS* itself. 



1 have introduced, in the first part, the ordinary rules for com¬ 
puting the eleinents at the time of maximuni, with tho view tliat 
those, for whose nse these formula are intended, may not need a 
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reference to first principles, but have the subject in a complete stale be- 
fore tliem ? and this must be my apology, should it be objected to roe that 
I have presumed to intrude on the Society'with propositions slrtcdy 

elementary. « 


In any spherical triangle ABC if the sides 
Jand c are constant, the sines of the angles B 
and C will attain their greatest values conteropO' 
raneously. 



For the geueral equation is 

sin h 

sin B:= sin C, ^ 

in which the term sin B is obviously a maximum when «Jt C is a maxi¬ 
mum ; I. e. when C='^r 00*** 

If, Aerefore, A repWMnt the Pole, 1? the Zenith, and C the place 
of a circainpolM star; when the Aaimath which b cepceaented by the 
angle B is a maximaai, the angle of position at C wdl be a right angle : 

ia that case, therefore, we have 

1st. Cos A = tan h. cot e........ 


, . _ ^i» ft 

■2na. sm Jf — ■ 
c 


3rd. 


Cos ff 


cos c 
cos b 


m 

(7) 


But A represents the hour angle, or portion of sidereal space passed 
through between the instant of transit and that of maximum Azimuth; 
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c, the complement of the LatUncle of tlic place of observation, or c ^ —A; 

b, the polar distance of the star; B the angle of Azitnuih, and a the Zenith 
distance: consequently,if t' denote the seconds of sidereal time, the above 
eqQations are transformed to 

IsL cos • tan 's Pol, dist X taa\ 

2ud. SIM *'s Azimuth r: sin t's Pol. dist x X 
3rd. sin s Altitude = sec *s Pol. dist x sin h 

If t' be required in mean solar time, it must be diminish^ in the ratio 
H. M. s. 

of twenty-four hours to 23 06 4, or if r' denote the seconds in mean solar 

time, then we have Log. r* = Log. t‘ -f- Const. 1*9938)27. 

The corrections are also easily obtained from tables constructed on 
purpose. 

To take an example of this; let the time of the (greatest Western 
Azimuth of the Pole-star be required ou the 4lh May, 1830, in Latitude 
24** O' O', as also the Azimuth and Altitude at that instant; the Longitude 
being 7& Last of Greenwich, and the Polar distance t” ^ O'. 

Hour Angle. Azimutlt, Altitude. 

Pol. dist V tiff O'_ tan 8,4401103-si« 8.445040D_sec 0.000!aS}4 

Lat.24* (K O'_ (nil 9,0485831-sec 0,0302098,,. .sm 9,00931.33 

Space 89^' 17'14/8 cos 8.0940934 si m 8.4852107 Sfii 9.GO94027 



1" 45' 5.'37 

24* O' 35.'83. 

4 




S 57 8.98 Siderial time. Refraction + 0 2 9.83. 


22 10 3.19 A.Ji (* — o) at noon. 

_ Appt. Allde 34 2 45.60. 

16 18 34.21 Sid. time " 

— 2 40.37 Corr“- 


16 16 13.84 Mean Solar Time. 
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• » 

Hitherto the two sides i and e have been supposed to be correctly known, 
but it is not an unusual occurrence that a series of observations is com¬ 
puted for many nights by anticipation, with a Latitude merely approx¬ 
imate, and that when this element comes to Ire finally determined, correc¬ 
tions must be applied to obviate the effects of errors which may thus have 
been Introduced, 


To find these corrections, we must differentiate the eq^uatious («), (3)t 
(y), with respect to e; whence we obtain 


Ist. 


— sin A, iA ^ — 


ion 

sin' 


b 

c 


dc = 


tan h 

—r-i-. 

SWfr* C 


. , j ^ 'V-. jx = 

sm A. c sm a. sm c 

Whence — d 

flA C 

rjk _ _ jjj p j5(. 


2nd. cos It* d 


ariV e. 


*, d^ = tang B* tang h. dK 

— sin c. de 

3d. — sma-da = ^ 


, e _ 

*'• “ sin a. cos ~ sin A* coJf tt 

— do 5 : —= jw U. dx r 

cos JS 

I. ’* 

To show the application of these formulse, let it be supposed that the 
parts of the triangle of greatest Azimuth had been computed previously 
for some nights in succession, witli a Latitude deduced from an approx 
imate series of triangles, and that instead of (/ O', as supposed in the 

2 B 


jd 


ll 
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« 

last example, t!ie Latitude wag found to be 24* 4' 45'. Tbca the operation 

will stand as follows: v 

, IIoarAflKl«. Aiinmlli. Altitude. 

dX= IW* .Log .... 2-03110 Log 2.02110 ,,.,.Log 3.02110 

1*45' ...... Log tea ^40541 .... Ten 2.46541 .......... See 0.00020 

\ ^ 34* (T O* ,,..,. See .... O.OMK7 .... Ten TfUese . 

15 A. C. Log 8-82301. 


CorrectJoiM.0-'23 Log .... 1-30978 l,*.«3..Log O-lfifilB I' 45.“0ff .. Log 2'0‘313» 


H. , # 

lit Coiaputn... IB lOia-frl .......... I 45 5.37 ........ 34 2 45- 00 

ConroclTilue* 10 tfl 1301 . 1 44 0*10 . 24 4 30- 71 


It will also sometimes happen in practice, that a series of obsen^a- 
tions, computed with data drawn from an imperfect catalogue of former 
years, requires to be corrected in conformity with the superior accuracy 
obtained by modern observers. In tbat case we must ditferentiate the 
same equations (*) (/s) (y) with respect to the Polar distance b, whence 
we obtain * 


1st— si» A.i^ A. — ^ - d b 


— d A 


coa* b 
col c 


aiu.^. coa’ b 


.d6 = 


cos c 


sin c. sin At cos^ b 


i\b 


Or — d — - ■ -■ <1 i = ’ 777 —^' ^ ^ cot a. S&; b. dt 


Sd cos iJ. d ii IS 
d B 


sina.eos^b'^'' siHOtCosb 
cos b. a h 


stn e 
cos b 


.di=-^ 




3d — sin a. da = 


cos li, sin c’ " sin A, cos K 

* 

case. sinb.Ah 


cos*' b 


, cose, aia £ , . , . i i » 

— da = -TT. d i ^ w* n. b, d b. 

sw a, cos 0 
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These fonnuljp, comptitea similnrly to tlie former examples, will stand 
as follow. Suppose that (instead of I'^ the polar distai»ce had been 
J'" 35' 34", hut lliat all the observations had been already computed with 
the former of these values. Then we shall have d A ^ ifi". 

d ft sr — so*.L4^ t ,41407.- .W 1-4MITJ.1.4140t 

ft = l» ao' 0^. Sec o.floon.....Ton -2. l-wll 

/ » _q \ = S4* O' 30“ . Ton loiSTB.... .Ton 1,04070 

1 ft A. c, Up... .loaMi 

A ^ .*..o.oflooa 

3 ^ _... See ...... 0 03I«7 

... .Log 1.88703 S»'.4«.. Log t.46427..O-.Sa.-Log I.6WMW 

Ut. Compd.vn]ur> ..10 10 ttLO-l ...... f 46> 6 .07 ........ ^4 2.46.^ _ 

Correcl»Tilu«..... tO !» 14.01 - . •..... 1* <4’ :W.Ol'. .. 24 a. tft.OI _ 


In these computations, the correction is applied to the altitude with 
an opposite sign to that resulting from the formuluN as due to the 
zenith distance, the rationale of which will be evident. The formula will 
evidently shorten such operations considerably, because there is no 
necessity for more than five places of decimals, unless the variations are 
very large, and thus, if we retain all the quantities but the variation 
of h, we may compute a set of observations for many nights in succession, 
by merely finding the variations which are occasioned m the other parts. 

lathe work on the great Meridional Arc of India, which the Court 
of Directors did me the honor to have printed, the principle is examined 
(vide page 09,) of determining for how long periods some of the principal 
circumpolar stars of the Greenwich Catalogue may be considered as 
stationary in Azimuth ; and it is therein shewn that, during the S' 
preceding and subsequent to the Maximum, the variation in Azmiuth of 
the Pole Star is only 0/-23, a quantity less than the powers of our best 
instruments can be considered capable of detecting under ordinary 
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ciicumstAticcs—'siniiiarly Urs® Minoris oiid 3 Cepli^i. the two stars iti 
former editions of the Nautical Almanack nearest the Pole, have V 2^ 
and F 12' for their atatiouary periods. 

It must, however, be remarked, that the hypothesis, on winch that 
eorjuiry is conducted, is not rigorous ^ for it is therein taken for granted 
that the same vertical circle will pass through the upper and lower 
positions of the star at Cf|ual lapses of lime before and after the Maxi¬ 
mum, an assumption which, though perfectly admissible for the end 
therein proposed, will not bear to be much extended; as for instance, 
suppose it were required to determine what would be tlie effect on the 
Azimuth, if instead of the precise instant of the Maximum, the observa- 
tion were made nt any time before or after that phenomenon. 

To this end let PSZ be the polar triangle 
right angled at jS, and let 5' be the place of a 
star before or after arriving at S —Draw the 
Arcs of great Circles PS\ SS't ZS\ and then 
since PSS’ is Isosceles, if a perpendicular were 
drawn from P on SS‘ it would divide that side, 
and also the angle at P into two equal and 
similar parts, so that denote the 

variations of the hour angle and Azimuth, we 
have 

1st. Tan PSS* = Cot 4 3 P Sec PS 
2d. Sin ^ SS* = Sin ^ 3 P Sin PS 

Hence, because of the right angle at S, we have tin ZSS' = cm PSS* 
and CM ZSS' ^ ± $ia PSS* and therefore the general equation becomes 
(vide NVoodbousc's Trigon. page lG7-^iJd edition). 
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tan i Z ^ 


ras PSS' 


cot SS\ sin ZS+sin PSS', cos ZS 
cos PZ sin K 


But cos ZS _ 

„„ cos Z _ cos Z 
And tang ZS = 


*. sin ZS = 


cos Z^cos X 


cos PS 
Consequently tan i Z = 


cos PSS'. cos PS 


cot SS', cos Z. cos \ + sin PSS'. sin X 
cot PSS'. cos PS 1__ 


COS^ PS- iP 
^i» X 


cos SS __ 

ian SJJ'- tm X. stn PSS* ^ ^ 


cos Z 


itm SS** ian X- sin PSS* 


+ 1 


Where the npper sign is used, when the star is nearer the Zenith, 
and the lower, when it is further removed from the Zenith than m the 
position of maximum. 

If in the former of these cases, which occurs in the Western Elonga¬ 
tion before, and in the Eastern after ariving at the maximum, we put 


( 


tan SS'. tan\.si» PSS'. \^_ ^ 


cos 


z 


■Ij- 


_ «w' PS. tan iP , j 

Tl.e»<«JZ= -5S7- 

^ cos* PS. tan jt iP. tan' 0 geconds of a great circle 
Or3Z_ ymX.*irtr 



























1Q2 0!f THE FORMUL/i: FOR'CAtCULATINO A 

likewise in tlie latter case, which lakes place when before the maxi¬ 
mum in the Eastern and after the maximum in the Western Elongation, 
if we put 


/tn» SS^.Jan'k^ sin ^ 

I cos Z j 

mu . s /<«» M i At 

Then /a« 3 2? =-— - —-. ««" r 


StR X 


. J , „ cos’ PS<. i 3 >P, »ih‘6 

And 0 Z =. - . ^ . —r;- 

nn X. sm V 


I 


This method is quite rigorous, but it is rather more operose than the 
nature of the case usually requires; before, however, proceeding to sim¬ 
plify the formulne, it may noi be worth while to glre an example of each 
of the cases above adverted to, and to that end let it he required to deter- 
mine what would be the correction to be applied to the Azimuth, if instead 
of the actual instant of maximum on the 4th May tS30, the star had 
been observed thirty mi antes before or after tliat occurrence. 

This computation will be moat conveniently arranj;^ according to 
the following form, premising that, in* deducing the tangent of a very 
small arc from its sine, and vice versA, the easiest method is to add or 
subtract the Log, Secant, and that to deduce the tangent of an angle 
from the sine of half the angle, the easiest way is to add to the latter the 
Log. of 2, ^ 3 times Log. Secant; as is evident from the following con¬ 
sideration : 


tan 2 rf = 


2. tun 6 
I —f 


2 Ian (1 + ittn* fi + tan d\ 5m;,) 


.% Ian 2 ^ 2 sin H. set A (l s 2 sin 6. it 


4 
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Z 


It will now b& in place to exptald bow tbe above foritiula can be 
aimplilieiJr to wbicb purpose let S\ S* be two positions of a circumpolar 
star at equal lapses of time before and after 
the maximum, so that the angles at P, viz, 

SPS*t SPS* may be equal to each other; then 
if tlie diagonal S* S* of the Quadrilateral formed 
by the pole and the three positions of the star 
be drawn, it will intersect the other diagonal 
PS at right angles in «- and the two vertical 
circles ZS't ZS* (produced in the former case) 
will intersect the great circle PS obliquely in 
two points 9* making two very small tri- 
aogies each equal and simitar 

to the other and right angled at c. Now in 
A ZSr which is right angled at S, if we denote 
as before hyiZ the variation or SZ we have 



1st sin SZ — cot i Z. (a» S or tan Sg* = sin SZ, tan i Z 
**' ^ SZ. S Z ^ sin P. cos iZ,,..,,,.,, (a) 

2d cos s' = sia iZ. cos SZ 


“ SZ.iZj and s' = ~ —cosSZ. 3Z 

3d 9 SV or Z. S' :=cos SZ, 3Z - (in A S'oe') 

And &ince ian tr 1 / ^ sm (an 

Therefore os' — S'c, cos SZ. SZ .(/3) 

Again ID A PS' 9 right angled at s we have 

isi cos a P = cot PS', tan P 9; but tan P r = tan (PS—Ss) 

tan PS “ tan S 9 


I -J- tan PS. tan S 9 
S9 


^ cos 3 P. tan PS 


tan PS 


cos* PS 


r ^ cos a F, ton PS 
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■ Sa=: tan PS. (1 '-ctM 3 P).ro** PS “ 2 PS. sin* J 3 P. ..,. (y) 

2n(] 3r«rt S's — sin P If. tan iP = sin IfP S —if tf). /a« 3 P 
»*. 5' ff — {sin PS — cos PS. S c). tan 3 P 
Or S* o — sin PS. tan 3 P. (I' — ■ col PS. S *) 

^ sin PS. Ian 3 P, (1-2. cos* PS. siH*iiP) . ....(•) 

Comliining now the equations (jS) and (i) we obtain 

tt* — jfx PS. tan 3 P* (1—2. €03^ PS. sin'‘ 3 P) cos STS, 3 Z 

= tan PS. sin X. tan 3 P. (1-2. c«f" PS. sin* | 3 P). ^Z. ........ 


f=■jsrF»= 

and iliis Tolne of os' answers for both the upper and lower positions, 
being subtractive in the former, and additive in the latter, with respect 
to the mean distance So. 


We have, therefore, generally 

Sir = Ss'^ in/ .in which, by substituting the values given in Equa¬ 

tions (y) («) (^) we get 

Sin 2 PS. •in’ JI P — f«» P. «w X + (oJi PS. ftM X. rmi 3 P. (1-2. ^ PS. sin' J 2 P,))* 2 ^ 


.% 3Z = 


5m2P5.iflVMf’ 


stn. 




*+• 


tan PS. tan tan 3 P. ( I -2. cos* PS. sin*^i P) ^ 


«i« P 


I 


_ _; »m2P>S:ffo‘i3P __ 

*** -Pp ci^s {I rf coi iaut (1— si- FS* ^ J 


OtiZ^ i ^ ( I + cot p. tan 3P) nearly. 

«» 1 . sin P. eos\ 


Whence I>og 3 ^ Log sin 2 PS + 2. Log, sin ^ 3 P + coscc P 

q. Log. .Kv X + A. C. Log. sin P + .W* cot P. tan i P. . .Where jW 

denotcrs tile numher 0.4342944810, &c. whose Log ia 0.63/7843, the upper 
or lower sign being used according as the star is above or below the 
maximum. 

2 o ' 















lOft ON THE FORMUL.'E FOR CALCULATING, &c. 

The nature of this last substitution has been shewn in my work on 
the measurement of an Arc of tlie Meridian (Page 51) and is simply thus. 

d(hy,Iog(l±a;)) = y:^ s: + d j:. (I + ar^ + a:* + &c.) 

A by. log (1 ± a?) = ± (® +1- + ^ + -f See.) 

Log (I + jc) = + Jfar, (I ^ I + y + ^&c.) 

in wbicli, Vr*hen x is very small, the series converge so rapidly that all 
terms but the first may be omitted, and we get merely 

Log. (1 + a) = 'h ilf X, 

Therefore Log. (l i col P. taa I i*) — + M, cot /*. tan 3 P. 

Taking now the elements as in the first of the above instances, viz. 

PS ^ r 36' O'; ^ P = SO'; P 80’ 17' 14'8; ^ = 24* O' O' 
the computation will be as follows; 

To find M. cot P. tiw ? P 

0.53778 

0.11943 Tan, 7* SCK 

8.09472 cot P 

5.85193 Loc. of....... + 0.0007111 

2 PS s ,r 12' O' .. Log. Sin . 8.74080(5 

^ i P = 3* 45' O' .. 2 Log. -Sin. . . 7.6311970 

P l4>g. Cosec .’. 0.0000335 

X = 24* O' O' Log. -See. 0.0392593 

Ar. Co, Log. Sin 1'. 3,3144251 

i Z above 54', 005. 1.7324381 

I .g below 5.3*. 829 ... 1.7.310159 

The above computations will show that the approximate method may 
be quite as much relied on as the more elaborate one, and it will appear 
on pursuing the enquiry that, for about thirty-two minutes prior and an 
equal lapse subsequent to the maximum, the Polar Star only varies one 
minute of space in Azimuth in ihe latitude of 21* O' o'. 
















MEMOHANDUM 


ON 

THE FOSSIL SHELLS 

DISCOVERED IM THE HIMALAYAN MOUNTAINS. 

9 

W 

Bt the Rev. R. EVEREST. 


I HAVE ventured to say a feff words respecting tlie Fossils sent down 
from the Himalaya mountains^ by Dr. Gerabo, because nobody else is 
about to do so ^ and it is a pity that they should remain unnoticed. 

lu doing this, 1 shall make no remark upon the general difficulty of 
identifying fossil shells with recent general as that is well known to any 
one who baa ever attended to the subject. But to one who lives at a 
distance from means of referencct such a difficulty is greatly increased, 
sincet in many cases, he must speak from recollection alone. Upon this 
ground I must plead for the indulgence df my hearets towards such 
imperfections as they may observe in this paper-^my purpose in entering 
upon a branch of Geology, not the moat familiar to me, will have been 
answered, if I can induce others to join in a pursuit, which circamstanccs 
will no longer permit me to continue. 
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To begin, then, with the specimens before us, in tbe relative OKler of 
their abundance, ive have—■ 

1 , First. N u merovis bl oc ks of a CO mpac t grey is ii sil iciou s 1 j ra estone, 

(in some parU passing to sandstone), filled n ilb shells and casts of a 
small inequlvalve, cared bivalve, whicli <lo not appear to diil'er from the 
small Pecteua imbedded in the lias blocks from the Coast of Yorkshire, 
which we owe to the liberality of Mr. Tavi-or. The shells themselves are 
changed to a black colour as they are in that formation. As they are 
mostly mutilated, it is not improbable that other genera may bereafter be 
distinguished among tliem. One such I have recognised—a very transverse 
bivalve, not unlike Lnio, in external shape—but, as I cotild only find one 
cast of it, I have not attempted to give it a name—with this genus of 
Pectens must be ranged two mutilated specimens, wltich we have in a dark 
btnish black limestone, and which are only a variety—ptrasibly only tlie 
same shell in a more advanced stage of growth—The generic marks are 
wanting, but by comparing tfiera with a beautiful English specimen of 
"Mr, Tayloe*s, no doubt can remain n$ to their Identity, 

2ndiy, Many specimens of an inequivalved bivalve, whiclt has been 
changed into a white crystalline substance, and from its hardness pro¬ 
bably contains much silex. They are imbedded in a hard slate of the 
same bluish black colour, which is covered with small scales of mica— 
They appear to belong to the genus Prodneta, and may be compared witb 
a specimen of Uie same genus, the Producta Scotica, in Mr, CAUnEa’s 
coilecuon, and a plate of the same in Eire's Geology. They differ some¬ 
what from this species by the greater flatness of the lower valve; but 
as most of the specimens have suffered from compression, it is difficult to 
ascertain what has been their imtural shape. Besides the larger und 
more abundant variety of which we have been speaking, there is a 
er one, or ratlier some costs of one of its vtdves^the depression in 
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it is fltid Uccpf ^nd towards tlio baak appears some trace of a 

perforation and its operculum. 

Srdly. Several pieces of a bluish grey lioicstonej abounding in a 
plaited variety of Terebratula, and loose specimens of the same. The 
liinestooe has imbedded in it some calc spar of a yellowish white colour, 
and is partly covered with a yellowish earthy powder, of the colour we sec 
in the oolitic countries. The shells themselves differ little from those 
which are so abundant in the inferior oolite near Bath and elsewhere, and 
which may be referred to in Mr. CsLneR’s collection—but without Sir, 
Sow ERBV’s Mineral Conchology to refer to, it is impossible to add the 
specitic name. These blocks also contain INo. 1. 

4thly. Many specimens of an equivolve transverse bivalve, trans¬ 
versely striated, and the valves crenuluted on their interior margin.. , Its 
external shape is similar to that of a short variety of Unio, to which it has’^ ’^* 
been referred, but internally it has no lateral teeth, nor any remnant of a 
lateral ridge; and though the specimens we have are too much worn to- 
shew what the teeth really were, they appear to have been situated 
directly under the beak. Its flattened and acute beaks, and ibrm ap¬ 
proaching to that of a variety of fossil Trigonia of Mr. Cai,der’s, once 
made me incline to reckon it with that genus. It* shape too a good deal 
resembles a Venus, but its characters are not satisfactorily made out, 
and I have not access to any plate or specimen with which I can identify 
it. With these are some larger specimens of a triangular or rather suhor- 
bicular bivalve, which, in external shape, resembles a Venus or perhaps 
a Donax, but the character* are not distinct enough for me to venture to 
gWe it !i 

5lhly. Several small very transverse equivalved bivalves, about 
three-fourtlis of an inch in length, and of a black colour ; they appear to 
be of the^genus Modiola. 
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Othly. Two small specimens of a Tariety of Area. 

7tJily. Several specimens of Ammonites in black. Limestone^ some* 
times filleil inside with calcareous spar. There is but one species distin¬ 
guishable, which appears to diU'er little, if at all, Iroiu one of the English 
ones of Mr. Ta vlor ; but unfortunately 1 cannot refer to any book for the 
specific name. . 

Sthly. Belemnites — the furrow appears to be rather more distinctly 
marked than in tlie English ones. 

Dthly. Orthoceratites, which do not appear to differ from the English 
ones. 

IPtUly. A cast of a Patelliform sbel]—but whether one of the real 
Patellae, or the upper valve of one of those species of bivalves, which have 






3 We have, then, genera determined—of 


mvALvas. 


VHIVALVVA. 

Ammonites. 


Products. 

Terebratula. 

Peeten. 

Modiola. 

Area, 


Orthoceratites. 

Belemnites. 


Total 


Three Genera. 


AUogctljer,......... 5 

Undetermined.. 4 


Total,....... 9 

Testudiuous remains of one kind. 


t 
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Let us now see to wliat eonctusions tiiese gcnem will lead us. 


Ill 


Tlie three Chambered Univalves are all extinct gcnerut and the Nau¬ 
tilus, the only living analogue to the Aniroonite, is wanting. 

Of these, the Orthoceratiie has usually been considered the oldest, 
and characteristic of the so-ealled transition strata. 

The Ammonite comes next in age. and occurring sparingly m the 
transition strata, is deposited most abundantly id the Lias, and the other 
more ancient of the secondary strata; then becoming more and more rare, 
as we advance to more recent deposits, it finally disappears in the strata 
above the chalk, that go by the name of Tertiary. 

The species we have, though apparenUy coinciding with one of Mr.^ 
Tavlor’s from the Lias of Yorkshire, is not one of those which has the ^ 
siphuncle in a raised ridge between two furrows, which are considered as^ - 
characteristic of this formation. I have several times looked tor such 
among the Salagrams in the Ilindoo temples, but without success. 

The Belemaite ia found from the Lias to the Chalk, botli inclusive. 

On the otlier band, the Spiral Univalves, which iaciease both in num¬ 
ber and variety as we approach the more recent formaUons, are with us 
totally wanting, nor have we as yet any other indications of such formations. 

Of the bivalves, the Producta is considered as the oldest genus, and . 
is moat abundant in the transition formation. Ihe slate in which it is 
imbedded, is probably, therelbte, a transition slate-the aame which is 
the repository of tlic Oithocerftlito. 
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The Terebratuk, if not ifientical to species with those of Mr. 
Caldeb. from the lower Oolite, is very similar to tlicm, and totally 
unlike any from the never formations. 

The Pectens, at least the larger variety, do not appear to direr from 
the common Scallop which is found recent. 

The shell I have called Trigonia, cannot be compared with any fossil 
Bpecimens we have. The genus is, with one exception, a ibssil one. 

The generic characters of the Area and Modiola, are loierably well 
marked; but we have neither plate nor specimen from wbicli to identify 
the species. They are not, however, important. 

The testudinous remains seem to point to the Lias, or some of the 
secondary strata, that being the deposit in which the remains of reptiles 
^occur most abundantly. In strata more ancient than that, they are nearly 
(if not quite) wanting. It is to be hoped that the spot where these two 
fragments were found, will be again diligently searched-^wo must forbear 
from indulging in too sanguine anticipations-but such a search can hardly 
fad of rewarding ns with some interesting discoveries. 

Now, if we consider the Orthoceratite and Producta. as peculiar to 
one formation, and the rest of our specimens to anotlier, (the Tcrehratula, 
perhaps, being common to both) and compare them with die list of Lias 
fossils, we have,^of Chambered Univalves—two genera the same, out of 
four; viz. Ammonites and Belemnites-of Bivalves, four genera the same 
out of eighteen ^ viz. Torebratula, Pecten, Area, Modiola. We may 

then consider this position as established. That then e:cist, U the 
ihmah^a range, strata anahgoas to the earljf seemdurif transition 
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fonaations of Bnropr. How far that analogjr may iMt complete or not, 
must be left to future investigation. But tlie womierful similitude which 
has, as yet. obtained iti fossils from diirerent parts of the world, leads 
US to hope that the principal members of each group will be hereafter 
supplied. While we are on the subject, however, we cannot so well 
estimate the real amount of progress we have made in the question, as by 
recapitulating, on the other hand, the leading names in each division, 
which are as yet wanting to us. 

We have nothing either of Encrinal or Coralline remains, which are 
so ahundant iii the transition rocks ot Europe, that their absence here 
seems remarkable. We have none of the extinct order of Trilobites, the 
presence of which is pccuiiur to transition rocks. 


■ We have no remains of the two vast marine lizards, thelcthyosaums 
and Plesiosaurus, the bones of which every where mark the presence of 
Lius, and (1 speak from authority in saying) without the discovery of 
which, we must not attempt to use the term Lias in Indian Geology. "W e 
have neither of the three shells, the .4mmonitcs Bucklandi, the Piagios- 
tomn Gigantea, and the Gryphma Incurva, which are also considered as 
characteristic of that formation—nor have we any of its vegetable remains, 
which are both numerous and interesting. 

1 must now again beg to be excused for the imperfections of tins 
paper, and the great length to which it has been extended. 


NoTS.-Si.ee the »bovc writU*.. Sm Ch^blES Ghsv !;« Lindly 
huBds n'ceimea* be hu. jest rrceivcl from the r. Ja«i« 1 HJ.NSfcP 

Um uIm favemed JiUi in n aifliPar nmuier.—They arc ft* follow*: 

hi. The two formnT v«ri*U«. of the «hdi 1 huve culkd Producta-a tl.ird, which 
ton hardly W -aid lo JKTer f«m llw Product ScoU™-be*idc* wbut iip|i«iw to Uvii been 
Ihe vdve of m% iiiMjiilviiived Bivalve r&i^erabliiig I roducla ^ ingt g 

liaear t the shell iiuirhed wilh loogituiltiiid furrow* and ridges, und a deep depression, 8* 

*> cr 







114 MEMORANDUM ON THE HIMALAYAN FOSSIL SHELLS. 

m lliat Rcnii*, bid attlic bwik i« a large angubr sinus, ^itli whnt appears ta have been 
OQ operuuluui, and iiguuieul prolrudiug—Spirifer i 

ally. Terebrataliles, the snuous lUc albers, and at least twa new varieties—bolL ef 
the pluiLud klni]. 

3d|y. jRi’pelilitiiis of tUc Bkalve, 1 bave before spoken of under ibo ibirU bead. 

4tlily , AnoUier impression of the sniae iiateiliform sJiell. os before raenlioned. 

5lbly. Tbree broken pieces of it Bimlve shell, greatly resembling the Inocommus, 
for wbit-b I beg lo refer to tbe plntes in CirViEit. 

tithly. Two casts of Si*»nd UiiLvalvos, wliich appear lo be Cirrus miid Helis- The 
first may be compared a ith a Cirrus from Uie chalk, mul aiioHier from tbe Oolite fomia- 
lion in Mr, CAf,UER‘«eollectioti. so tbat go doubt cm well lie cfiterliUiiedas loUie nniue— 

The one I have called Uelis. reseinbJes die elongatiMl variety, wlilch is called Helist 
vivipara. It imiy be compared with the easts iu a piece of Petwerlb marble, which we 
have. But there are other genera to which it may tw ascrilicd—pi*rhaps Turbo, for oue of 
lliejii. 

7tbly. Two small varieties of Ammonites, both mut^h worn, and we have nothing 
to refer to for the specific uninCi One of theta hits tJis Siphuncle in a raised ridge at ihe 
hack. There is also im imiwrfect cast of another variety, which hardly dill'ers from one ^ 

we have from Mr. Tav W»r, and named in his list as Ammonites Pliuiicoslo. We have 
then here three udditioiiol genera. Cirrus, lleliA, and Inoccramtoi (?). iMsides a tiiulti- 
tude of broken and worn impressions of tJiC genera before de^scrihed, with many tiuduies 
of wiml I believe to lie cky irunslODc; but I have not yet hail lime toeianiino them 
sufitcicntly. 

Or. Fai^cUKKR has found the specific gmvity of some ot tliese nodalcs to be S’OO, 
or newly so; one or two that we have hrtikcii, have ihewn ns Aiumonitet covered with 
» tliin coating «f Pyrites. It would always be better for CuHeetors In split these nodules 
as carefully os possible, when they'are found, iuslead of sending tiiem down whole. 


REFERENCE TO FLATES 1. AND II. OF HIMALAYAN FOSSIL SHELLS. 


Fifure I, Orbolite. rig- 9 Ammonite. Fig. 3. Ditto. Fig, 4. Ofbiiiil*. Fig- A Amronnitir. 

Fig 6. AmmoDiie. Fig. », OrbnUtc. Pig. 8. Helis or Turbot This SbrlJ » rcprcMnlcd talbce lo* 
lirgc in i&c drawing. Fig. 9. Oahnllte. Fig. Ifl. Costof aPslrllifonn ShfiJ. Fig. II. a, li, Cirrui. 

Fig. laTuiriUclU? Fig. 13. UndeUnuititd. Fig. 14 —(A OrUiocersiiici. Fig. 10 —VT. Etjlcmnilc*. 

Fig. Hi. Fragment of uTcstudo. Pig. 10. Fragmcot nf Rock, contjiitting unnll rautiialcd Petlen* 
and otber genera Imbedded. Fig. 90—91. Peelciis. Fig. 99^93 Praducia. Pig. 94. TervUrsluls. 

Pig, 9A Stdrifetl Fig. 90, a, t>, C, d. The supposed Dni*. Fig. 97. Area. Fig. 9». a, b. "od e. 

Moiliutsi* Fif. Fr?i^ccLt mn EDdrcfftniiii ^ % 
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j By LIEUT. S. CHARTERS MACPHERSOK, 

Madras Surrey D^parimenl. 


The tnountBin groups of the Iiidiun Peninsula, which are referriblo in 
their itnmediute connections to either line of Ghauts, may, iti the compre- 
* hensivc assignment of relations, be re'^ardcil as the continuation of the 
branches, wbieli, depending from tlie Hitnalat/aa eliain, merge in the plains 
of tlie Gflflgw and of Si«de respectively. And apart from considerations 
of geographical analogy, the region which decUaes on the north of the 
Khtaa, from Jl^drabail towards the Cormtandd shore, bears ^ BimUitudea 
ill superficial character to the mountain lines to which it claims affinity. 
This tract of the eastern declension of the Peninsula is Primary ; and 
as the overlying forroation which proximately succeeds it to the est- 
ward, prevails thence eontinnousiy to the opposite coast, it presents 
complete, tlie series of that divisioo displayed in this parallel. Its plane 
is eminently traversed by the three hilly ranges of //yrfrnAnrf. Cotuia- 
piiltf, and Seiztvnrra., which, with a general north-westerly direction, 
tend to convergence to the southward. And of these, the Granitic district, 
w'iih its subordinates, embraces ibe first, extending to tbe rise of the 
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GacUs facade, which forms the western exposure of the second. The * 

gneiss tract passing to quartz rock, the latter alone constitutes the 
eastern quarter of the Condupillif cluster, while the hnal range of Seiz* 
tearra displays an extended deposit of argillaceous schist. The granitic 
region exitihits in external configuration the ordinary classes of unstrati¬ 
fied forms, but with diH'use variations in tuineral character, presents no 
determinate connections betwixt the elementary modifications, and tliose 
of arrangement in mass. The rocky environs of chieHy assum¬ 

ing the concretionary structure in prisms, vertically superadded to the 
bedded form, afford in disintegration a wild assemblage of columnar 
and cubic fragments; while irregular masses, wasting with spheroidal 
contours, rise in the same vicinity iu isolated mountain domes. The range 
appears boldly compacted beyond the plain of tiie'one of tUo 
numerous feeders of the Kisim, which here reticulate tiie land, and with 
slight elomentarj’ alteration, a laminal tendency is there combined with 
tlie bedded structure. The reck is of quartz and felspar, and usually fiT 
porphyritic by additional crj'stals of the latter, and the hue and lustre of 
the quartz communicate a reddisii shade, while neither the rounded nor 
t he pri s m atica 1J y fragme n ted charac te rs c o n ti nue era i n e n t. J n the co arse 
of an easterly transverse valley, the bedded masses persisting upon a 
cumbrous scale, the contours incline again to asperity and opako quartz, 
with hornblendo, slightly diffused, predominates in the rock. Beyond 
Stngaiemm appear extensive masses of magnetic iron ore, now level 
with the granite of the valley, now irregularly emerging over it, and 
accompanied by beds of liornblende schist,* usual to this mineral in 
primary sites. The approach to MalAapdr is marked by a general 
retirement of the hills, and an abraded rock overhangs the hamlet as a 
large cupola upon the plain, alone affecting departure from the rugged 


* By ilti« term Tvieiiei of FritaiiiTe Gre^nttono ure confenieatly coraprybcDiinl. 
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outlines around ; and the transection of the range being here com¬ 
pleted, its eastern (lank extends wiili well-sustained elevation to tho 
southward, presenting no marked deTiation from the lately prevalent 
characters of form. Rare granitic elevations are scattered over the plain 
tliut succeeds, and beyond a tract of arid and incumbered wastes, the enr^ 
face becomes less diiricult, with altered vegetable characters; hornblenile 
schist alternates with quarU rock in wide undulating courses, and around 
JV(jrAoj7/jt%, the granite is determined to created summits, by the occa¬ 
sionally vertical disposition of its beda. Towards Il^tepdmalu a sur¬ 
face simply granitic, recurs, and felspar predominates in tiie soil of Soria- 
pei, while hornblende rock indistinctly stratified, and of massive texture.* 
occasionally appears. The low, bald hills of Mangal, KitmerabuHda, 
and Gwhiseram, slowly descending through laminar disintegration to the 
saperfiekt level, are frequently pervaded by veins of jasper, becoming 
canceilated oa exposure: the materials of the rock and vein frequently 
iutemiiiigle, but while fragments of the former appear isolated in 
the latter, both unaltered atid in the grades of assimilation, the 
venous matter does not occur under reciprocal circumstances in the 
rock. In some instances also, through combination of the prismatic 
and bedded structures, the granitic surfaces in this district afford 
tabular aggregations of short vertical prisms, the rock varying in 
constitution betwixt gneiss and splintery hornstono. Immediately 
beyond the village of Slutir UltiAonicd I*et, an extensive mass ol Horn¬ 
blende Schist is diFiposed in the great basis both in the manner of inter¬ 
ference and of siipcrpositioii ‘ and a stream bed displays the course of an 
emanating vein in which the felspar, having by this accident of locality, 
passed to same depth to the state of indurated ciay, tliis portion of the 
rock assumes the constitution and aspect of grey wackc, while the prin¬ 
cipal bed remains an unaltered greenstone. Jn the water-course were 
abundant fragments of compact red iron ore, rolled, will) vitreous glaze, 

with occasional mosses of calcareous tuta and of quartz, including 
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crystals of white and flesh-red feUpar, while the granite aronnd deviates 
widely into conslitiitional irregu lari lies. In the neighbourhood of 
tlitrmnah, primary limestone, chlorite schist, and white slaty quartz rock 
appear. I could not ascertain the site in mass of the first, a clear lime¬ 
stone, laminated by argillaceous matter. The chlorite occurred foliated 
with laminar quartz, and scaly with greyish compact felspar and 
quartz: the former variety being of the usual splendent lustre, and occa¬ 
sionally tending to taJcose schist. Beyond the village, hornblende and 
chlorite schists appeared in frequent olterimtion, and affording rich cotton 
moulds ; the strata of hornblende were nearly vertical, while the incli¬ 
nation of the chlorite was under 70* ; and a general conformity was 
uiaintuined, amid the frequent Intrusion of granitic veins, until approach¬ 
ing the western face of the Condapitl^ group, wdiich rises boldly inlerchaio- 
cd near Parteah these tracts are lost in an alluvial plain. The great 
alluvium of marc, extending betwixt the Deltas of tlie Kinfna nnd the 
Mow/y, here intervenes; and it exhibits u layer of superficial mould 
resting upon an uniform calcareous deposit wbicb covers an apparently 
co-ex tensive bed affording the diamond, and in the neighbourliood of 
Parteal, formerly the most productive of the jewel-bearing spots of Gcl~ 
conda. Tlie superficial mould is fifteen feet, the tufaceous bed being 
from five to six, mid the diamond slraluiu of two feet in average thick¬ 
ness. The obscurity attached to the geognosticai history of the diamond, 
seems rather to result from inadequate investigation in persistent geology, 
than from the perplexed texture of alluviul cotitiectioiis with which it is 
frequently associated. Its common matrix in /ur/m and appears 

to be a superior sandstone conglomerate, closely affined to the carboni¬ 
ferous rocks, and to this series the traueporled alluvia w liich afford the 
gem may be uniformly assigned. But while its rich depository in this 
tract does not eascntiully differ in constilutioti from the diamond rocks of 
either hemisphere, it is remarkable that the overlying tufaceous bed. in 
which the gem lias never appeared, is identical with it in luateriab, only 
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n'Uh the nddilien of calcareous cement. Pebbles of saiidstonej hornstone, 
quartz, jasper, an.l lUnt, with fragments of occasional rocks, epidote. 
and abundant ferruginous sand constitute the common materials, while 
both the Kistnn and Us su implement ary streams are extensively connected 
both with the gangue rock of the diamond, and with calcareous tracts. The 
western facade of the Condapillif range is of granitic gneiss, in which 
the orUinnry ingredients are disposed in compact parallelism, and the 
strata inclined at an angle of about 7o\ A detached mass displayed the 
intrusion of a vein of hornblende, into which the granitic matter entered 
in the filamentous form, and fragments of ochry^ iron ore appeared scat¬ 
tered on the surface. A double hrcucli through this and the Ikhttarm lino 
of hills, liere nilords to the Kkina an escape towards the ocean, the farther 
chasm appearing in the oiviUne of argillaceous summits. Along the north- 
ern base of the first intersection, the gneiss passes by the gradual demis¬ 
sion of mica to quartz rock, and upon the side of Conthtpiifff the range 
presents an aspect essentially different from that of iu opposite quarter. 
The siimiuits were there obtusely moulded, their contours broken or 
minutely serrated, and marked by projections of nfty chft i tlie 
uansverse valleys rare, and deeply clianiiElled by mountain streams. 
Here the outlines are rounded upon scales of great radii, the fragmented 
aspect is wanting, and the nictmtaln flunks are projected not in preci¬ 
pice or cliff, but in broad smooth convexities, the side shields broken 
by transverse steppes, and cumbered by dependant verdure. Ihe 
quartz rock, of quartz and felspar, alfords numerous varieties of white, 
reddish, and purpled hues. It is inclined at an angle somewhat more 
acute than the subjacent gneiss, while the presence and irequent predo 
minance of garnets in the mass extensively modify its characters, and 
the alamandiue or precious garnet, variously tinged, and of superior size 
and beauty, is found abundantly in liie mountain torrents. The range of 
JJeizttarra rises with soft outline heyondi a succeeding plain. It consists 
of coarse and thickly fissile argiUaceous schist, inclined m texture and 
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stratification at angles of from 40* to GO*, and tlirougli the exuberant pre¬ 
sence of unessential minerals, both venous and imbedded, it e\Iiibits modi¬ 
fication s of rich variety. The rock is sometimes simply constituted of 
argillaceous matter M'ith mica and quartz sand; in other portions it is 
traversed in all directions by Itlamentous veins of peart and calcareous 
spars, and through these often afiects the minute contortions proper to 
gneiss, white veins of spathose iron, and of quartz rock, frequently occur, 
disposed indifferently to the lines of stratification. To the southvrard, 
at Cottah Mn»galagheirry, it embraces, at least from one quarter, an elevate 
ed and indistinctly stratified mass of serpentine, which sole example of 
this rock observed in India, I regret to say, remains unexplored; and 
assuming to the eastward a more uniform and finely schistose character, 
it sinks gradually to the ocean level, upon the whole afibrding the 
annexed constitutional and Mineral Synopsis. 

1. Ai^Uaceoas Schist, schistose from the disposition of Mica 'and 

Garnets. 

2. Argiilaceous Schist,laminated by PearlSpar and Staurolite. 

3. Argillaceous Schist laminar, with pink Garnets, Staurolite, and 

Mica. 

4. Argillaceous Schist with Staurolite, Tremolite, and Mica. 

5. With Staurolite and Kyanite. 

G. Mass of Tremolite with Kyanite Garnets and Prismatic Mica. 

7. Quartz vein with Calcareous spar and pink Garnets. 

8. Quartz vein with Garnets in ranges, and perhaps Epidote. 

0. Vein of Tremolite with Brown spar. 

10. Mass of Tremolite, Staurolite, and Pearl spar. 

11. White Pearl spar including Bitter spar. 

12. Flesh-red Pearl spar, 

13. Vein of striated Spathose Iron, with Crystals of Pearl spar, 

14. Vein of purplish Quartz with Garnets. 
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The relations of success ion and of njagnitode presented by this 
section may be deemed (O' exhibit in tiie extreme] the prevailing principles 
of Geological Association, The apace occupied by granite, with its subor¬ 
dinates, equals three-fifths of the whole, one-fiAh of tlie remainder being 
allotted to gneiss and quartz rock, while argillaceous schist, upon the 
superior limit of the series, equals the two last in extension. The 
tmnsiiion of granite to gneiss by the intervention of limestone, horn¬ 
blende, and chlorite, and the apparently direct passage of quartz to 
argillaceous rock, are in the spirit of somewhat difficult graduation, but 
the metbods of opproximaliou and of transition, here less perfectly dis¬ 
played, must appear under circumstances of the highest illustrative 
interest at the points of interference and collision of the series in iU 
southward progress. In respect to economical suggestions which arise 
upon first regard, the extended plain of EUorc, the Golcondii of proverb, 
yet remains intact, being but slightly encroacbed upon in the vicinage 
of a few hamlets, and if this tract may not again degrade the jewels of 
the earth, the speculation of glittering increase from It may be entertained. 
The groups of CondapiUy and Beisimrra are stored with gems of the 
garnet tribe, and with varied mineral abundance, while the coast hills to 
the southward appear distributed in rich and nearly continuous succes¬ 
sions of metallic deposits. And while nations of the western hemisphere 
assume a new genius through enterprise, awaked by their mineral advan¬ 
tages, the physical developement of tlicse regions may conduce no less 
eminently to the interests of science and of wealth. 
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NATATORES AND GRALLATORES, 


AS OBSERVED At EATtlHANDV. ‘' 



By B. H. HODGSON, Esq. 
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*■ ACttJfO Uat&EST AT KATlllIASDtf, _» ’ ^ 

v-^' T;.. -i'. : . _ :_; ;,!:T 
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'Eue miiQ^Tation of birds b ft subject which has, 1 believe, occupied and 
puzzled the observers of nature in all ages of the world, and which is still 
but very imperfectly understoo<l. Were persons in various parts of the 
globe—‘particularly in sheU situations as are favorable for obaervatioii—to 
note down and make known the results of their individual experience, we 
might hope more speedily to arrive at the solution of the mystery, by 
collecting and comparing such scattered records. With this view, I beg 
leave to lay before the Society the general results of my observation of 
migrating birds, in the valley of Nepal f and, as the grallatorial and nata¬ 
torial tribes would seem to be, at least in the East, the great and steady 
nomadic class of the feathered creation, I shall, in this paper, confine 
myself to them. 




NATATORES AND GIIALLATORES. i-' 

The volley of JVeyiof in sUnpe resembles on oval or rnther a iliniaonil, 
being aboul sixteen miles in largest diameter either vray; it is situmed 
aboot half tray bettreen the plains of Mia and those of T./W. The 
distribution of its seasons is essentially tropical j the valley is ele¬ 
vated above the sen about four thousand five hundred feet; and conse- 

quentiv the temperature averages from ten to fifteen degrees of Fallrcnheit 

lower ‘than that of Mia generally. The face of the vaUey is bare of 
wood and jangle, nearly every part of it being unde, eultivation. of 
which rice fomis the principal object; and its population m dense 
and spread, at all times, for one industrious purpose or other, over 
almost every field in the country. The streams are numemus, but 
shaUow: permanent swamps are small, but frequent. From the 
roiddJe of November to the midille of Pebrnory, htUe ram fa s; e 
soil iH^comca gradually aod alowly desiccated of its autumaal load of 
moistures the cold is too severe for wnier crops; and, hardly a blade of 
grass, or of cora. is thea to be seen. Pro«r the middle of Pebruary to the 
middle of June, various sorts of mustard, pulse, field vegetables, au 

wheat, successively occupy a dry soil, which is daily growing drier; the 
accessions of fresh moisture from the spring showers being very moderate. 
l?rom July to October tbe rains prevail, and rice covers the greatest part 
of the land; which is flooded, to promote its growth, in the earlier mouths: 
ia the later months, as the successive crops ripen, the water is no longer 
aruficially retained. The rains terminate usually with September: the 
first crops of rice atecut in the earlier fortnight of that month; and the 
lost crops in the concluding half of October, 

These general remarks upon the position, climate, and aspect of the 
valley will prevent the necessity of reiteration, by showing at once how su 
the country is fitted for the temporary abode of the birds alluded to : an , 
Willi reference to those birds which seek and fluent moist wroodi. it is only 
necessary to add, that the mountains confining the valley are covers every 
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'(fbere witli tb€ noblest garniture of trees and copiously supplied wltb rills, 
and with mould saturated by tbeso rills. 

The grading and natatorial hirdsi generally, make a mere stage 
of the Talley, on tbeir wray to and from the vast plains of Jndiei and 
Tibet, the valley being too small, dry, open, and papulous for their 
taste—especially that of the larger ones. Some, however, stay witli 
us for a longer or shorter time, in their vernal and autumnal migra¬ 
tions: and some, again, remain with us throughout that large por- 
tioD of the yeor, in which the climate is congenial to tlieir habits. Of 
all of them, the seasons of arrival, both from the north and from the 
south, are marked with precision; and I am led to conclude from what 
1 have obsen'cd here, that the mass of the graUatorcs and swimmers are 
found in the plains of huliat only during the cold months: for they all 
arrive in the valley of Nepal, from the north, towards and at the close of 
the rains; and all as regularly re-appear from the south, upon, or soon 
after the accession of tlie hot weather. In my enumerotiori of them, 
therefore, I shall divide the birds into the three classes, above indteated, 

lst.“-Of such as usually pass over tlm valley, seldom alighting, and 
only for a few hoars. 

2d,—Of such asali^tand stay with us for afewdays; or, atmost, weeks. 

3d.—Of such as seem to seek the valley—not as a caravansary 
merely, or house of call, for momentary or temporary sojourn in, on their 
way to some remoter abode—but, as their permanent dwelling place 
fer the entire season. 

A 4tK class will be constituted of such os do not appear to migrate 

at alt; notwithstanding that all their nearest kindred (so to speak,) do so 
regularly. 
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Class I. embfaces— 

Order Natatohes. Family tlie Genera Cygnus and Anser: 

Family Co/yHidtAp, none ^ Family Ak&d^, none. Family Pekcamda; 
the Genera Plialacrocarax and Pelecanus, Family Laridte; the Genera 
Sterna, Viralva, and Latus.. 

Order Gbaulatores. Family Gmida ; the Geofis Gras. I' amily At- 
deula; the Genera Ardea, Phenicopteros, Platalea, Ciconiat Myc- 
teria, Anastonus, Tantalus. Family Scolopac!id&:, none. Family Rallid^ 
the Genus Glareota, Family Charadriada f the Genera Himantopus and 

CEdicoemus. 

Class II. embraces— 

ft 

Order Natatores. Family AnaiiiUi:; the following Genera. Tadonra. 
Anas, Hynchaspis, Bafila. Mareca, Qucrquedula, Merganser, Trulignla. 
Family Cohjmbida, none. Family AkadtCt none. Family Peteconirf^ef 
the Genera Phalacrocornx and Pelccanus. 

Order Gballatobes. Family Gmid^e; the Genus Anthxopoidea. 
Family Ardeida;, the Genus Ibis. Family Scolopacidat the Genera 
Numerius, Limicula, Recurrirostra,Limosa, flhynchma, Pelinda, Pbjeopus. 
Family JlaUido’j the Genera Rallus, Parra, Galliuula, Porphyrio, FuUca. 
FamUy C/*aradrUuIa ; the Genera Erolia, Squataiola, Vanellus, Charadrius. 

Class III. embraces— 

Order Natatores. Family Anatida;,- the Genera Mareca and Quer- 
quedula, (where protected, as in some sacred Tanks). Family Colgtnbidic, 
none. Family Akada, none. Family Pelecanidety none, 
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Ord« G.ALL*Tn,L». Family GruiA., none. Family 
Ganera Botaums. A«lma. Ciconia. Family Smlap^cJ^. Om Gcnma 
liaagaaadScolapaa. Family BalM* 1‘1»» Geaam P”;™- 
Faliea. (wham Protected, ia holy Tanka). Family to 

Genus Charadrius, (one small species of.) 


Class IVa embtaccs— 


Order Natatobes, none. 

Order GnALaaTOana. Family Gr«!.l^. none. Family to 

Genera Arden, (small speeies. or Bakins, only) and Nyerieorax Famdy 

Sre/npaeWn-.- to Genera Totanns 1 and GaUlnago 1 Family ‘h' 

Oenns Rallns. Family Ciamdriedo'-to Genus Vanellns, one apec.es 
—tJie Tithiri, 

N. B,-The notes of intenogation merely denote a doubt whellicr 
the eJnera so indicated belong to Class III or IV. 


»£MAB!tS UPON the ABOVE ENU MEBATIOI^. 

The Griillatorial and Natatorial birds begin to amve, from the 
Norik towards the close of August, and continue arriving till tbe middle 
of September. TUe first to appear are tlte common snipe, and jack 
snipe and KUynebena; nest, the Scolopaceous waders (except the wood¬ 
cock •> next the great birds of the heron and stork, and crane famQies; 
then,' the Natatores; artd lasay. the woodcocks, which do not reach ns 
till November. The time of lUe re-appearance of these birds, from the 
Saolk is the beginning of Marchand they go on arriving, till the mid¬ 
dle of May. The first which thus return to us arc the snipes ; then come 
the teal aad ducks; then the large Natatores; aud lastly, tlie great 
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cranes and storks- It iviU be noticed that the GraUatores which visit us, 
or pass over as, are much more numerous than the Natatorea; and, unleaa 
1 am mistaken, observation in tbe plains of India would aatisfaclonly 
prove that this is a just and decisive indication of the snpcrior prevalence 
of wading over swimming birds in that extensive region. India. I fancy, 
is too hot for the taste of the Natatores—a great majority of which seem 
to affect arctic regions, or, at least, high latitudes: I threw out the 
remark for canvass and enquiry : and, for fear I should deceive any one 
by the display of tlie Genus * Cygnus^ at the head of my list, 1 must 
add tliat tlie wild swan was never seen here but once, in the mid winter 
of 10-23, when the apparition suggested a new version of the well known 

hexameter— 

' Rarh *t’u ta lerri», pifajflur i^ygvo. 

Such a bird is never seen, I suppose, in the plains of India t 

None of the Natatores stay witli us, beyond a week or two, in autnmn. 
(when the rice fields tempt them) or beyond a few days, m spring i 
except the teal, the widgeon, and the coot, which remain for the whole sea* 
son, upon some few tanks whose sanctity precludes all molestation of 
them. There are cormorants throughout the season upon the larger 
rivers within the mountains; but none ever halt in the valley, beyond a 
day or two: for so Img, however, both they and pelicans may be seen, 
occasionally, on the tanks just mentioned. 

Lest any one should admire my enumeration of Lams, and Sterna-^ 
birds which asually affect the high seas I think it proper expressly to 
say that 1 have killed botlv Uie red-legged Gull, and a genuinely pelagic 
Tern, in the valley 1 But, so have I ftshing Eagles; and, in truth, who 
shall limit the wanderings of these long-winged birds of the Ethenal 

expanseT 
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It will be obaerred, that 1 bare Dot followed the arraDgcmeDt of Carier, 
but that of StereDs, apud Shaw* The latter ia adopted from our distin¬ 
guished English Zoologist, Vigors; and as I think bis distribution of 
Birds possesses many advanUges, 1 hare given it the preference to that of 
Curier, how much soever I may reverence the genius and knowledge of 
this distinguished Naturalist, Perhaps it may be objected to my enume*' 
ration that it ought to hnve descended to species} to which I answer that, 
besides the prolixity of such a catalogue, the avowed principle of tlie dis¬ 
tribution of the feathered tribes which 1 have followed, is, to separate 
into a distinct genus, every bird or small group of birds which is distin¬ 
guished by any marked peculiarity' of organiaation or manners, whence 
it is probable, that my generical enumeration will suffice for every useful 
purpose. 



KiPAL HKeiT1>lINCV,a 
5th October^ 1831. J 




VIII 





If' 


THE WIED GOAT, 

AND TUe 


WILD SHEEP, OF NEPAL. 
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^ Hv B. n. HODGSON, Esq. 

ACTIKO meSlBFXT AT KATTHtANDU- 
-- 


I.—Thb JhKbal Wild Goat, Caffm Jtmrtil. fMibi.) 
llahiUit^ Juxta-Htmalayan Moubtaina of Nepal. 


HFEGIl'IC CMARACTER. 

Goat with short, thick, simply recurved, sub-triangular, sub-compressed, 
carinated honis; sharp above* flat beneath \ towards the tips, smooth and 
rounded: with beardless chin and double coat. 


This capricious, vigorous, and agile, yet tractable and intelligent, 
animal, measures from the tip of the nose to the root of the tail, four and 
a half feet nearly ^ and stands two and a half feet high, at the shoulder. 

His peculiar habitat is confined to the regions in the vicinity of the 
1 am not aware that he ever ventures amongst the actual 
glaciers. He is capable of enduring, perfectly well, the heat of the valley 
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oi Nepal; and can be tamed and brought up in conUnemcnt, tbere^ M ith 
tiie greatest facility. He possesses entirely tlic characteristic manners 
of the genus, so finely delineated by Bi'kfon, Soon after his capture, (if 
he be taken young,) he becomes content and clieerful; and, within a year, 
Jie may he safely let out, to graze and herd with Iho tamo sheep and 
goats. Intelligent and obsen'ant, he gives the keeper little trouble; and 
is an annoyance to iho Jlock, only by reason of bis wantonness r but, 
ever and anon, as it were in sheer contempt of sobriety, bo will display 
the most amazing feats of activity, and the most fantastic freaks of 
humour. lie is very wanton; and so ardently courts the tame females 
be may be turned amongst, that it is often necessary to deprive inm of 
the tips of his horns, lest he gore them to death ; or else to segregate and 
confine him. I have known him to have had sexual commerce with 
sheep, goats, and oven musk deer; bat never, to have begotten young 
by any of them. From the tame goat he is eminently distin^ished 
by the superior compactness of his frame, ieugtli of his limbs, and ex¬ 
pressiveness of his bead; as well as by his fine deer-'like ears and 
tail. 

The body is shortish, full, and compact: the limbs, long but stout: 
the head moderate, with great vertical dimensions; small fine muzzle^ 
and slightly convexed forehead, nmniug iu one unifonn plane from the 
setting on of the horns to the termination of the nasal bones: neck, 
longish and slender, bowed out and down; ears, small ami finely formed, 
erect, very moderately opened, having short hair outside, and naked 
almost, within: tail short, depressed; base broad, rapidly pointed; 
muzzle dry: no lachrymary sinuses. The Miral, in his ordinary qoies- 
cent attitude, has the back slighiiy arched; the withers lower than the 
croup: the hind quarters very slightly stooped; and the neck, in a 
small degree bowed, after the fashion of deer and antelopes. There 
is not a vestige of beard on his chin; ihe entire lower part of the bead 
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being as closely shoni as tlie upper surface. Upon tbe neck, especially 
the superior surface of upon tlie top of the shoulderst tlie liair 

is considerably elongated, and lias, wlien Uie animal is in fine cod-^ 
dition, a length of scren or eight inches. The rest of the coat is only 
of moderate length ; mid is full, Hue, loosely applied to the body, straight, 
and mixed with a small portion of very Hne wool at its base. 

The Jong hair of the neck and shoulders is wavy, straight, aud part¬ 
ed ou the ridge, or apex of the body. The genera! colour is slaty gray, 
mixed with rusty on the Hanks; forehead, and top of neck and hock, 
red brown or dusky brown; fronU of the limbs, below the 1 locks and 
knees, the same ; a line from the eye to tlie gape, and a lateral patch on 
the low'cr lip, the same : tipa of tail and cars, black: base of tail, but¬ 
tocks behind, and round the eyes, clear rusty i inferior surface of the 
head, impure yellowish; neck below, and centre of the belly, and jnsides 
of limbs, the same; but smeared with slaty; irides, biow'u red: mnazle, 
hoofs and horns, dusky black. 

As it is by the horns chiefly that we are enabled to separate the 
species of this genus, 1 shall add a few more words upon them to the 
careful enumeration of diagnostics in the sjiecLfic character. The 
horns ascend very little above the crown of (he forehead, being directed 
backwards with a strong convex curve which accurately deserthes a small 
segment of a circle; in as much as there Is no peculiar twist towards tlie 
extremities of the horns. At the base they are in contact; and tlie sepa¬ 
ration of the tips is rather created by gradual attenuation than by diver¬ 
gency. Directly the hems present a sharp edge; w'hlch, towards 

their bases, is strongly carinated; but plain, forwards; aud behte^ a broad 
surface, forming the third side of the triangle, the other two sided of 
which arc the iakrai surfaces of the horns. 
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But there is a sliglit convexity, as veil on the inferior, as on the 
laternl surfaces; and the angles belov are somdivliat rounded off. Hence, 
I have characterised the horns, not as triangular, hut only snb-triangular ; 
and, as the lateral conijiression, though distinct, is trivial, I have added 
that the horns are sub-compressed also. The Avrinkles or grooves tovarda 
the base are (as usual) transverse, irregular, close, and siualL So far as 
they extend, they go perfectly round the horns, keels aud all, in an 
uniform, manner, without any knobs. 


The dimensions of the animat are as follows : 

Ft* ** fn* 

Tip uf nose fn root of loilp ^ . . -i ^1 

of ibe hejid* ^ ^ ^ ^ - * - , * U 11 

Utmost vortiral measure of ditlo^ ^^ * 0 7 

Le^ti^tli of tail * liuir* ^ ^ii . 0 7 

DlUo ditto, flt-ijU only, p .... 0 3J; 

Ilcightp fit JiUfiuliler^ ^ p^...... »^^«p... 2 0 

Deptii of cliest* i , 1 1 

il'.f'.'fJ T«“f “I'.II « 

Ditto of bmil ditto, S " ll 8 

Jjf?h^tli of oon^p . p, PI *«*««««», p«p., »^«pp. pp . ti 4:^ 

Ditto of boru^, litriughtp ., p,,«,. p. p,p. •. p ^ ^^ 0 7 

Bauai beighl uf Lonu$p « p «« »«^ «p«p < * ««*««i. p p ^ - - - - ^ ^ «« 0 

Ditto brendtb uf diltu, «.««««p. ^ * p p«« * p * * *«*« * . * - *-- -, 0 11 

^ Wdglit m Ibip* 


* Among ihQ papen coaimunkaLfd to the Society by the lAte Mr. DirvAOCit.p it a defcriplion 
of ■ Wild Goat of Kcpid, wbidi bi iOiii« mciejiiro uoirciponils witli the iiboTc^ nlt^iough far mani 
of 0 plotf, it U impoBsCblc to remove mil doubt on the iiibjoci- Ai ihjut dbtmgubhed natornliiti 
dbeovonet were unirorcniy (ninimitt-cd to Foiit for publicfttloPi tlic Aiiiti'c Socs-rty deemed it 
iuperduoiii tn gtfo joicrtioD to bl§ pipert io iboir Rejciir4!bc!t, but now thm o srparate vein me u 
tet apart for Pbyiicai subjeett, ibe taim? reason dooi not ftpplyp and all ibat can eluciiUte the natural 
bifltory of liidjo ebvioiwJj fall* witlicii tbc scope of the present bmnek of their ProceeJihgtE—. 
ihc French detcrlption it therefore here imetied from ilie Autbor'i original MnnuBcripfiF—S-BOi 

** iVb/lcf snr une CMm SmHvtiffet moni^yn^:t dn NapmtL 
« Let clifrrea »ont dc tons let mainmlrerei cctix dent 1 a tradhicKn ert b plus moertaine ct la 
xoologic doit laiur atcc empreoKment tout ce i|iil peut fucloiret dam cette par tic li confute et at 
inl^nsuflte dc ton biatciie. 
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To the above account of a wiUl Goat, proper to Nepait I may as ^ell 
add a ohori notice of wiid Sheep of the same regiou; although 1 am 
acquainted only with the female of the species. This animal dwells north 
of the Jkafai, immediately beneath and amid the permanent snows, and 
is named, by the Nipttkset Nupaw, or N^mr, It is distinguished by 
them (and, 1 fancy, justly) from tlic Ovis Ammon or Argali; wliicfi latter 


Un fi^iLin^n de Utui tioml>rieuA« natnca^tAture, en indir^uinl fa cli^rre laiivige de 

Gme].] comnic In de iirntef l&i dornc^liqijes, a l^galemeiit idmli^ 

jMjur €sp£cei pnmitivEJ^ le [kiiiqqccliidu Caucftic {taffra CaueatM^ Guld^nit.) le Bouqu^Eladc font 
r Jtnciiin coialifiMt fmpm i&tXj LiiiJ vi 1b Bouquocin k erlni^tc d' ATjrique (Danicia Afric 
8U XXiV.) aUJt mils ajtiuti:runt la chf vre de Suiualra^ dn Msirjdeni.) ai ilii- 

tinctfl de toutn Jci ay t rev par me utomw protuberance aph^rique sity^e au dcsseug dev yeitx* 

Avmi d^etre mydibca pur fa domcilidL^^ lea caract^res g^oerlquta de cea aniinaiix convlfttent 
pnocipalemcnt dartu fa dupciition ile Jeufa comes dingoes en haut et -en nrrieire^ ii dan:S Kapr^eenca 
d'une barbe m dsaaouv de fa miiehoirB inreneure. Quoud aas caraclircf sp^clbques, if< tooL 
d^termin^s [hu* h Tornic meiiie dua carnei, de sorLB que V pent adoiellre comine eepecc primitive 
et noyvcilef toute chitra vnufago qui preaeotera^ eoub ee rapport, des dJffrrcDfaa cooitaniet et 
notabtesL 

Lcb csp^cea indiqu^n d^evaua BOnt Ai bien eonnue^i qull n’eat ptu bcaain de mppeler leur 
dcffCription pcut rendre icnsibfe cc qtii ks diatingue de fa rapport^ i^ceznmeDl du Kapauf 

par M, WaLtiCH> nnui bom ant done k d^cxira edle^i avec exaetitydef on aawa fncitcfnent le v 
disacnibloiicei qui Id desigiiEnc comme yuc etp^ce neuvelt# on peu connuB« 

Sa lalfte oit k pen prii cuTfo d" un boue domefiiqiie, c'cst-l dire qu'elte a enirTmti S pied* iO 
pnuc €9 k la partie la pfuv ffev^c du doa, SeB comef aont ejUudriqueSp ajiutf^eB [rrygulkronienl k 
Uur base, arquees dam lOute leur fongnctir et dirigees eu arriere ven te haut; fern oretltes aontdrahea 
cr In queiiG tonpun boise; au dessoku de t'migfo jjiteme dm yeux est un Tealige de larrnieri k men ton 
pit prrt4 do berbe cl ikrri^re eiinqae orellie se trpgve uno glande recotiverte pw U peau el qui 
leci^te une matierc inodure B^fcoiilant pr un petit trou pcrc^ an luifieu, 

Leji^lage do ceOouquoElu ae compOEO do deux lortn de pndSp ainsi que kTui de tomei Je* 
cb^vro^ ct de bcftu-Coup d^autros aidnuLux. Lo pluv long est pendBiiti rude et gfOBBierp t autre uo 
peti frii^, BOjCUX o t rare. Co pelage ett d'un grid Tori6 de fauife el da noir i lo fauifo domme au 
v^entre et lur 3ea niembrei;]e noir i^etoudsur kipartlca aupeneureo ft irace m^me mic rmu dktiocie 
dc roetiput H Iq queue. Xa gouge d'un beau bkne an devsino netteoient mr ie fauve du cdui 

L’indivldu que mm d^eiivoTii cil un male qui pimit jciiue encore^ Sou cofpi Glance, ses 
niouveincntv brtifit|UEft el m Jambes dedeni^re pin* haulea quo cel lei dc devint leot ht enudition* 
d'uoe porlaite agiiLUi coEnniuuc Atoui lea ouiminx de ce genre. II a e[« rgipporlf dei frantitrei du 
Napaut par M. Wat^Licu el ic trouve ^alenjent dam fea montagiiEi de Tcbl fjiDitiophei du Uengalei” 

2 L 
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they call Bharah 1 have neter been able to procure the Bharnh aUvc Of 
stuffed: but I have obtained, occasionally, his horns, so justly celebrated 
for their prodigious size. Six years ago, I had a pair which I could only 
raise from the ground by a considerable effort. 1 mention this strong 
distinctive feature of Argali, because it is one that is familiar to the 
natives; who are thence unlikely to confound the species, so marked, with 
another. Unluckily, when 1 possessed the boms of the Bharal, I was too 
incurious about such things to make any note upon them, ere 1 gave 
them away ; I am therefore unable to say whether the dry, stuffed, head 
of a male wild sheep which 1 now have, ntid which professes to be tliat 
of the ^ayaUTt be esseiitiaiSy different in character from the Bftaral of 
the Nipalese, or, from Linse s Argali. Uinxe’s specific character of Ovis 
Ammon is " O. comibus orcimtis, semi ciirii/oriiiwf, suhlits planinscuUs. 
Now, the horns which I possess, and suppose to be those of lUo male 
jV^ciyaur, are directly the reverse of this; for they present a sharp angle 
below, and a broad flat surface above; being in shape accurately trian¬ 
gular ; with two sides of the triangle constituting the lateral surfaces of 
the horns, and the third side, their frontal or superior, surface. Beneath, 
there is merely the acute angle of the triangle. Besides, though the 
animal which boro the horna in ijucsiion died ere he had quite complet¬ 
ed bis second year, his horns, large as they are, could never, 1 think, 
have reached, at maturity, the prodigious dimensions of those of the 
Argali. In other respects, these horus answer sufficiently well to the 
description of those of O, apud Shaw.—II. 379-80. 

Subjoined is a sketcli of the Horns under discussion, attached to 
the skull. 

After these remarks upon the supposed male of the species, 1 now 
hasten to the account of the female. 
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* II.—The Nataub Wild Sheep.—Ow Na^aur. (Mihi.) 

Ilabital, The Uim&laya. 

SPECIFIC CHARACTER. 

The male ? with large, accurately triangular, horns, flat above and 
cultrated beneath; curved and wrinkled as in tlie common ram ;* a 
double coat: and beardless chin and neck. The female, witli amall, 
strongly depressed, sub'Crect, sub-recurved, and divergent, horns, obso- 
Ictely wrinkled. 

In proceeding from the description of an individual of tho genus 
Capra to that of one belonging to tlie genus Ovis, it is scarcely possible 
not to pause and pay a tribute to the elegant geniu.s of Buffon, DeS- 
clent, perhaps, in scientiflc precision, he yet studied nature with a truly 
pbilosopliic spirit; aud bis pictures of the manners of animals are no less 
useful than delightful. 

Nature having separated the sheep from the goat by no palpable 
pht/sicai signs, w'c consult Lis'ne in vain for directions under which genus 
to place a newly discovered species of either; but, if we can procure liv¬ 
ing iudividuals of tlie species, and so observe their demeanour, we have 
but to turn to Bcffon’s lively and just contrast of the manners of the 
two genera, to be satisfied as to whether our animal be goat or sheep. 

* LiKHe^i ^pedSc dtmacter oT Argali liornAi ^orcimtcJi iemkireular and Sattiib be* 
ncutb**—tint of Oritf " liofnit comprened and Kow, Oei* Atum U the cj^miudD 

Rum : Shaw mji ilit tiorna of Argali m cuirvcd tmd ibiipfil like UiDfeaf die coiatMH Rairi ? 

I dn not tirtdcfstand ill thif | but mwf m woH addi. ere i conduda ihii nalc^ lit At tny tuppoted mala 
Koffaur hai Ills honia and r<i7intd gentralljr like die eominctn RamV honiJi, fruin utiidi ibef 

diffvj clkiofly bj being tngte acvuratcly triADguljbr* Are Argali'a liorcis irilaleralV 
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TJiough I have kept and petted the Jkhrul and the Na^mtr for years, 
1 could never, with the dry Linneati aid of Shaw', have affirmed that tJie 
former 'wa* a goat, aud the latter a sheep, hut for the »toro^ charac¬ 
teristics of the genera furiiUhed me by the graphic Buffox 1 I have 
metittoned that the Jh&ral is a saucy, confident, capricious, clambering 
aiiitnal, w*hose freaks of liumour and of agility are equally surprising. 
The Na^aur^ ou the contrary, is a staid, simple, helpless thing, which 
never dreams of transgressing the sobriety of a sheep’s nature. Like the 
Jkdrat, it is easily tamed, but requires more care to acclimatise it in the 
valley. I have tried in vain to breed from tlie iVayaur, Compariag the 
figure and general aspect of the two animals, it can merely be noted, in the 
way of distinction, that the JMral is tlie more compactly framed, and 
stands straighter and firmer on. his legs, than the jVayour,* and that the 
former has an arch genuinely goatish expression of tlie lace—the latter, 
the proverbially simple look of the sheep. 

As comparcil with the tame sheep, it is very obvious to remark that 
the iVnyoiir has a fuller, shorter body; much longer limbs; a longer 
neck; and ears and tail of a more deer-like character. 

In the ordinary state of rest the A^oyaur, instead of the straight back, 
neck, and limbs of the tame sheep, has the arched back, bowed neck 
and stooping hind quarters of the feet, and graceful anteloptne and cervine 
races. There is a grtui drop from the shoulders; and the withers are 
lower than the croup: tlie head, as in the Jkdral, but rather more rec- 
tilinearly tapered from above and below: ears, tail, and hoofs, likewise, ns 
in the Jhdr^l; but the hoofs longer and less compact, and the cars larger. 

The coat or covering of ilie iVoyaar, as nearly as possible, resembles 
that of the Cbird or Atttehpe Jfodjfsoaiii the most careful comparison 
only enabling one to say that the latter, from being somewhat thicker. 
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iu more perfectly porrect from the skio; fmd th^t eoch of its hsirs waved 
beneath the surface,* whereas the hair of the hide is straight— 

not merely in its general direction, but, in all its length, from point to 
point, of each hair. 

Excepting such minute variations as these, all the mminantiaof the 
Himilaya and Tihti, which 1 have seen, are aimtiarly clothed. There is 
always an outer coat and an inner : the latter, spare, very fine, woolly, 
more or less applied to the skin; the former, very tliick, porrect, and of a 
substance which we must call hair, though it resembles not ordinary human 
or animal hair, orbrlstles. It isstiffish, brittle, feeble, ml her thick or coarse, 
and of a qnilhlike feel and look. Tt might be imagined that this sort of 
hair is peculiarly adapted for protecting its wearers from cold; but dissec¬ 
tion and the microscope fail to detect any peculiarity of suncture.t 


■ It H IMH u twill, W, ^iral coDTOlLtion, but aa dcematltm mcretjr, on iJio lido, of nUJont 
and retUient curvM. 

t I *P«it under comccioij, and am favoTed by Dr. Bramlot with the following obaerraiionf: 

" It >« moat dimcult to diHcci a liur; but so for ai I hare perfonucJ ihe operation, die wault 
conhnns Mr. obtcrvaiion. 

In regard to the warlnen of the CAiru't boir, haring examined a Mcifon of the fleece, and 
hn»ing found the nltcrnation. of oatient and rHlIient eurrt loclting into eaeJi other (that it. the talicat 
bowt of ODD hair Kiting inio ilie leulient bend, of aondier) it .truck ran that diit peculiar cenfin'. 
tnation might be of more importadoe ihu Mr. Hortuiiif Kcmed m tmagitib I ihought .o when I 
examined the hotr, and retain the opinion nn rcllceiion; oi matter nf conjecture merelp, I would 
atntc, that thewar incM of the CAim a liolr—which itmoretlinbctiy motked fmmtlie ban; upwardt— 
may wrre the ipccifio puipo.e of conGning the wool beneath in cloier odaptiiian to the akin, under 
nil change, of auiiude hy ilie animal, than if the heir were atroight, and may ihui coiMtiiute an 
additional wcurity ng^at injury from ihe rigour of that region which formi the CAmi’a habitat.* 

BaASiLKYe 
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IS8 

The general and pervading colour of the ^"ugaHr is a pale, dull, brownish, 
slaty.blue, which, however, merges into more superficial tints.-of 
rufous, on the flanks, hams, and shoulders; and of yellowish while, 
upon the cheeks, lips, abdominal surface of neck, belly, and msides of 
limbs, of ears, and of tail: bridge of nose, fronts of limbs, tips of ears 
and of mil, patch on chest, and line separating flanks and abdomen, 
dusky brown: in old animals, vertical line of neck and body, the 
same: iris, speckled, brown-red: muzzle, black: hoofs and horns, 

dusky. 

Dimensions (of female) as follows : 

Fi. Jtu 

Tip of iww to rofiU of tail, . * i. s # .. p -***#*--. - 3 4 

I jongtb of tbo ,*.p*#,*pf..*s#f***********»*^ 3 

Ditta of tort to end of httir* ,***.....0 7 

of SDiULoI^ at die shonldcr. ^ ^ ^ ^ 

Dopth of the bead, .,**,**.,**#..*** *♦*♦--****'■- ^ ^ * ‘ ■ ^ • * * 3 ® 

Ditto of ibc ohe^tf ,**..***#»♦.*-******-'**■' ^ **■»****** * f ® 


Xioagtb of fore leg to of bcUy^ *..,,* #., ***►.«-*■*»»•* * 1 

Ditto bind leg to diUOj * ^. * *. *. ^ - ■ ■ • * ■' -' * - ■ ■ * * -' .. ^ ®1 

Ditto of tho homa, itraigUt, ^ ® ^ 

Banal br«idt!U(anroasp) ^.*^****,******-**♦**■-*■»■-**♦*“■ ® ^4 

Ditto boigbc, tforo and afl,> .*«***.*.**---■*-*^* -*****--** ^ 

Ditto mterful^.* *#.*■--•**«■ f ® ^4 

liCDgtb of tho ear** ^ ^ ^ 


Woigbl (of a very thiu uiEUid) 7 ^ Iba- 


N* B, Tile dimensions are taken from a female of leas than four 
years old, three of which she had passed io confinement* 


Nkpal* Octoher 6, 183h 
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R A T W A DEER OF NEPAL. 


IX. 


Uv D. H. HODGSOX, Esq. 

ACmMCi BESlDl^'l' AT RATIIHAKIKT. 


Ill, The Ratw'a Deeh .—Unlmt (Mihi) 

Cebvus Mhktj.vc I —Pennant. 

llaliitaL Central and lower Hills of Nepal, aod great Saul forest, 

SPECIFIC CHABACTEB. 

Small red Deer, with very small, sulierect, suhlunated, bl or trifurcate, 
reutidcd, horns, set on lofty, hairy, compressed, pedestals; and with 
frontal as well as suborbital fisaures. 

This remarkable animal, whose horns bear some remote analogy to 
those of C(uni‘/o/»ar(/a^tV, which is afhned to JHoscluts by its tusks, and to 
Capra by its shortish and full boily, as well as by its capricious and airy^ 
manners, has yet all the influential characters of Ctri’ws, to which Genus 
it unquestionably belongs its muzzle being very moist, its auborbital 
sinuses exlreinely conspicuous, and its boms, annual, bony, and branched. 
But tliese horns, instead of being amply developed and springing imme¬ 
diately from the crown of the forehead, after ibe manner of most, if not 








the ratwa deer 
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.f»U,o.!.e«,.r*e Ceoine Gen„s a« « *n«.U a. .. da«-ve .0 

be lermed obaolele; aad areeleaaUdea pedeatala higher Ihao themaelrea, 
arhich pedestal, a«. neverthele,,. covered to their samnotshy a coatmua- 
.i<K,oflheshiaof the forehead. So tf.at rvhen the periodtcally 

abed, hie real horaa. their pedeatala, aa above deKribed, reu.aia.og, give 
the aaiaial'a head the very appearance of tliat of the Gini^e. ao ar a 
least, os the frontal poomiaences are eoneeraed. Nor is this all; for, as 
aiuch as these pedestais of U.e herns aseead above tl.e erown el the fore¬ 
head so Bineh do they descead bclovr; their origin being the very extreme 
points of the or/roalfs, considerably below the insertion oftlie nasal bones. 
Here, then, the pedcstalis of the honis cointncucc ^ and, in the aliftpe of 
t^o prominent ridges, gradually diverging, they run along the onisides of 
the entire length of tlie forehead, only quitting the skull at the outer angles 
of the mitures connecting iho frontal and parietal bones, Yet more : donrti 
the inner aide of either of these ridges of the pedestals runs a moat singu¬ 
lar fissure, formed by a strong reflexion of Uie skin. The margins of the 
fissures arc full and dilateable ; and the animal expands them under 
excitement as well as applies them, so expanded, to objects of curiosity 
with the apparent purpose of feeling or smeUing such objects ; just as he 
applies the snborbital fissures. The frontal fissures ate about two inches 
long, straight, and longitudinally dircctetl down the sides of ibe os/rotiiu. 
The skin Is continued without iatemiption or sensible diimnotion of thick¬ 
ness throughout their interior: but the interior is nearly denuded of hair. 
When the bidets stripped from the carcase, there is no internal mdicalion. 

not even the crease.-of the strong folds preeaUing on the outside of the 
skin and forming the fissures-, but there is a very slight indentation of 
skull corresponding with them . 


The ridges of the pedestals are elevated nearly one-third of an inch, 
above the sides of tlie os frontis; and their substance is solid, and bony, 
like that of die skulk of which indeed the ridges form an integral part, 
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without tlie intervention of any suture. From the point where these 
ridges commence, to iliat at which they rise above the crown of the skujj], 
their length i$ about four inches. From the latter point, the pedestals 
proceed, rectilinear]y, but inclined rather backwards, about three and a 
half inches more; and there they tcrininate, and the horns commence. 
In this second portion, the pedestals are bony as before, and entirely 
covered, by a coiilinuatiou of the frontal skin, with rather more than its 
usual quantity of hair on them. The pedestals have, in this their fully 
develojwd part, a strong lateral compression ; their shape being precisely 
that of an ordinary stick of sealing wax; and uniform throughout. They 
have a gradual and not inconsiderable divergency amounting to about 
three inches at their summits. At the crovvn of tlie skull, their interval is 
about two inches. The horns which rise from these remarkable columns 
have all the well known characters of the genus. They fall off and are 
renewed, annually, between J une and September ; their nucleus being a 
swollen marginal protuberance, just like the burr of the horns in common 
Deer. The horns arc very insignificant, having an extreme length of 
about three and a quarter inches, and only a proportionate thickness. 
Like that of the pedestals, tlie general direction of the horns is upwards, 
wdtlt ail inclination backwards. They are rounded, in the maiii, but have 
a slight lateral compression near to the pedestals : tlieir surface, m geuc* 
ral, smooth, but furrowed, more or less, by longitudinal grooves. The 
principal curve of the horns is an outward or lateral convexity, with the 
points turned, very decidedly, inwards ; and, less decidedly, backwards, 
but not absolutely “ hooked*’—“at least not in the majority of individuals. 
Hence, in the specific chnocter, I have called the horns sublimated. But 
the term can only be justly used in a qualified sense \ and, as not merely 
the points but the upper halves of the horns are, in some specimens, con- 
vexly turned l^ck, though, in a less degree, than they are bowed lateral¬ 
ly, perhaps they might he little less justly characterised os s^tbrecurMd 
than as subiuimiedt From the base of cither hoiu proceed one or two erect. 
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stiort, coftical, branches-^sometimes one from the one liom, nni] two, from 
the other of the same pair of liorus. These bruuchea (so to speak) are 
never above an inch long—where there is oneonly» it is thick—where two, 
they are slender. The second branch or antler is so rarely met wltli that 
it ought perhaps to be considered a lusua merely, and as such should be 
excluded from the specific character of this species ; but, as 1 tiave one 
fine specimen in which two basal antlers are developed, and, as I'esnast 
expressly says his Muiitjac is trifomately homed, 1 think it safest to 
designate the J^orrrd as bi-or-tri furcate, and not as positively bi-fu re ate only. 

Having thus painfully, and 1 fear, lediously, described tlie pedestals, 
horns and frontal fissures, of the Battca, I shall now proceed to the account 
of its manners, haunts, appearance, size, and remaining characters, 

1 his elegant and lively little animal beats a great resemblance in size, 
figure, and carriage to the Porcine Deer of the plains of India ; but the 
is the lighter and more graceful, considerably, of the two. His 
motions are full of elegance and elasticity, and he stands and even walks 
upon his toes rather than upon his entire hoofs, as though he disdained to 
touch the ground. In a quiescent state his back is much arched; his hind 
limbs stooped; his withers lower than his croup; his neck retracted, and 
bowed downwards and outwards; his head carried low ; and his tail close¬ 
ly applied to his buttocks. Excite him ; and he will, at once, straighten 
Ins back, raise his lore quarters and head, erect his scut, and appear 
iustiQct throughout his frame with spirit and agility 1 I have seen him, in 
pure display, as it were, separate his fore and hind legs extremely, ^d 
throw his back into a coocavity as decided as ever is the convexity Jf the 
attitude of rest. The body of the Is. for a Deer, short and full; the 

Umbs. too, short; and stout as far as the hocks and knees-below them 
exceedingly slight and line ■ the hoofs, small and compressed ; the false 
hoofii inconsiderable in size and blunt: the tail, Ion gbh. tapered, cylin- 
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Urico-depressed, OTOcleratdy Qiid uniformly clothed \rithhiiir; in general 
resembling the tails of the Axis and Fallow Deer: the neck, shortish and 
rather spare : the head, rather large; of small vertical dimensions ; 
tapered ; the nose acuminated, and having a well defined, moist, and nak¬ 
ed muzzle: the eyes large and beautiful, with transverse oblate pupils : 
the ears, rather small and well formed ; moderately oiieiied; tlte lining, a 
small quantity of longish, soft, hair, disposed into stripes or strim on a. 
naked ground ; the tips, rounded. 1 have already observed that the muzzle 
is moist; and the suhorbital sinuses, large and conspicuous. Comparing 
the cranium of the Ratua with the skulls of other and large Deer, 
nothing markedly peculiar to the farmer arrests the attention save the two 
elevated ridges bounding the whole extent of the frontal bones, and which 
have been already particularly noticed. The cranium of the RaUea may. 
however, be furUier distinguished by the relative length of the frontal, and 
correlative shortness of the nasal bones, Thci?rt(«rff’a forehead is decidedly, 
iho slightly, convex ; and the usual drop or depression is further fonrnrd. 
and less sudden than it is observed to be in large Deer. Owing to the 
character and position of their respective horns, the brain h ihrowii less 
far back; and, lastly, the nasal bones are void of that accuation which 
usually belongs to those of large Deer. The bony cavities prepared for 
the lachrymal sacks, and corresponding with the suborfaUal fissures of the 
superficies, are, in the i£otic:a, as large as, or larger even in proportion, 
than, those of the huge Jidm SmAa» head- The tusks of the It at t/f a have 
the same general character with those of the proper or Tibeitm Musk.' * 
but they are shorter, stouter, less compressed, and much more curved. 
The portion exerted from the jaw is about inch in length,—measured 
straightly—2^ inches in extent as measured along tiie curve. They 
are loose in the sockets, but fixable at the auiiuat's pleasure. The 
i2u/uvi, when taken young, can be tamed as easily and efiectually 


Vide Shnw't Genctal Zoology, vol. IL p>, EaO, 
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ns tho spotted Axis: but it is volatile aud capricious ia its temper, 
remiiiiliDg one a good deal ofBcrFO^’s exquisite desgriptlon of tbe Uoat; 
only the /Cabero loves not rocks and precipices; nor possesses the Goar a 
wonderful power and propensity to ciimU and spring. The tamed Itatwa 
isacotilident, fearless, creature*, which^ smuli as it is* wiU not retreat before 
mail or dog, annoying it; but will (the mole) turn ou the assailant and 
attack resolutely both with its horns and tusks—cutting with the latter, 
iu the manner of the w'ild Hog. The female of the species is gentle and 
timid, having neither horns or tusks ; but, in place of the fonmer, two 
bristly patches of dark hair like eyebrows—^and of the latter, small conical 
canines not protrudiug from the mouth. She has four toata, disposed qua^' 
draogularlyoa uwhiteudiler; and a specimen procured ou the 2Ulh i'ebruary, 
had the udder teemiug with milk. Tills individual must have just drop- 
ped her young. She is ratlier smaller and paler in colours than the male. 
The jeubna ls about tUiee feet five inches loug. exclusive of the tail; about 
one foot oigUt inches in height, at the shoulder; and from forty to fifty Ibs- 
in-weight. Colour, a bright, unlfonu, full, yellow red;—darkest, above* 
palest, below, or on the belly and pectoral surface of the neck; forehead 
and limbs obscured with dusky-brown; insides of thiglut, a patch on 
ettlier side the chest, insides of ears and teil, pure white: a blotch of black 
in front of each pedestal of the horns, where the pedestals quit the forehead, 
on the inferior surface, and a good deal of the upper lip, impure white; 
irides, dark brown; muzile and hoofs, black: coot or hair, close, full, 
soft, short, applied to the skin; in the living aoimal always exquisitely 
clean and void of all oilensive odour. 

The 12 u/jfa is found iu the great central mountains of JVrpa/, 
as well as in tlie small hills beneath them, and in the great forest 
at their foot. He is more common, however, in the latter ihaa in 
the former tracts ; and in tho foruaor he coulincs himself to the hasal 
and gently sloping parts of tho mountaius; and, of them, to such 
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districts only as are closely screened t>y brusliwood, in tlie midst of wliicti 
tlie RiUmt always has bis lair. The specias is gregarious—the herds 
usually amontitittg to from twenty to tliirty individuals. The mountalneerfi 
denominate the animal, Rttlica. It is not known to the plains of India, 
I believe ; nor to any other of the Indian mountains, as far as I am aware. 
Whoever will turn to Shaw’s General Zoology, vol. II. p* 301, will find 
there the description of a small species of Deer denominated the Rtb-faced 
Deer, or Cervns belonging to Java and the Malayan Peninsula; 

which I apprehend to be either a variety of the Raiwa^ or another species 
most closely allied to ours. But Shaw’s description is so wretchedly 
imperfect that It is impossible to speak with any confidence about it, I 
recommend the carious in such matters to read attentively my descrlptioa 
and then to refer to Shaw’s ; by which means they will be able to appre- 
cinte the following remarks. The specific character of Cermn MhhiJuc 
gives " cylindric” pedestals to the bonis, and makes the " upper fork’' 
of the boms “ booked,” Whoever had not seen the pedestals denuded of 
hair would take them to be cylindric, notwithstanding their really strong 
lateral compression : and, as the tips of the boms are—at least in some 
old males—strongly curved inwards and backwards, there is room to say 
that the “ upper fork is hooked,” though I cannot admire the mode of expres¬ 
sion ; because the insignificancy of the frontal fork or forks makes Ibo 
expression upper fork” as applied to the beam or truuk of the horns 
peculiarly apt to mislead- i have already intimated that the trifurcation of 
the boms is probably not a general or permanent characteristic. Shaw 
observes, that " that whiclt chiefly distinguishes the Cavun Muntjac is the 
appearance of three longitudinal, aubcutaueous ribs, extending from the 
horns to the eyes,” The three ribs in question are, 1 suppose, the two 
frontal fissures, and their uitervallary crease, which last, in the «fry skiHy 
presents almost us decided an indentation and apparent peculiarity of struc¬ 
ture 05 the fissures on either side of it ; owing chiefly to the constant 
habit the tiving animal has of dlJatiag the fissures, whereby the sklu of 



THE RATWA DEER 


14(i 

the forehead, contracted on cither side by their dilatation, forms a strong 
crease between them. Nor, however strange it may at first sound 
to one who has beheld the living animal to hear that these ** ribs” 
run from horns to eyes,” i$ the thing at all dillicult of solution 
by means of an ill-dried, distorted, skin. WJiat is meant by tJie 
thickening of the pedestals at top, and their having the appearance 
of a rose after the homa are forced off, I cannot divine; unless, in 
tJie particular case, the horns should have been forced from tbe pc* 
dcstals, leaving their own marginal protuberance or burr, attached 
to the pedestals. In one of Buffos' a Supplements it seems the 
Ceraus Muafjac is described as of a grayish-brown colour : if this be just, 
Ccmis Mautjae will constitute, probably, a distinct species from Raitra; 
nnd I cannot help Ibinking that, in such case, the two ought to be, 
sectionally at least, separated from Cerv'ua. I have no late work on 
Mammalia to refer to, and must crave pardon therefore, if 1 have been 
anticipated in regard to that point; and perhaps also for tiie length of this 
paper; which yet shoald find its excuse in the acknowledged futility of 
summary descriptions of new nnd foreign animals- The following are the 
dimensions and size of a male Raima, which lately died in my possession. 
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NOTE 

Containing furtheii infohmatign respecting the Ovis Navaur. 


Since tlie on tie Orw Nayttur was written, I have received a complate altifretl 
sV'ukt dhtortod md Injured^ of d yeaqg male N^yaur, Though the aniEita] when 

he died was nut above eij^ht monthii^ old^ he must have measured four feet ia leogth frooi 
Iho nape to the insertion of the toil, and nearly threo in height at the s^lioqlder. He ho^ a 
double coat exactly of tbo ^amo dhorecter and ruUier thicker fuid longer than the 
Chiru^Bi whence itfollowi tliat the slight differencea observed upon Jq the conrae of the 
paper were only the eonsequence of conhneraent^ change of clitimte^ and perhaps sex also* 
in respect to the Nayaur. From much couversatioti lliat I hod with the Mholea who 
hroRght me the skin of the yoang male T now metine to believe that T was iilU- 

taken in supposing there are two species of wild sheep in these regions^ The Bharai of 
one dialect b probably the N4fy^^ur of Euiothor; and the litmalaysn wild sheept rnosl 
likelyp only a variety of iliBt widely dilFusod spocieSp OeiJ AryaU; though I confers I can¬ 
not reconcile LtiN K^VB^ orSftAw'f^ descriptions of the homs of the Nayaut* The young 
JVhynur just received has the wool and greater part of the hair, beneath the surface, doll 
pqrpibh gray slaty; merged in more snperhclolbae# of rusty brovqj abovej and of iitipnro 
hoary^ helow« 'fhe lips and inferior surface of the heod^ and msiden of the shoulders and 
thighs^ pore white: superior surface of the head. Like the body nbnve^ hut pnler « no dork 
marks on the liiubs^ flanks or forehead^ os in the female: neither this young mate nor the 
female before described^ have any appearance of that peculiar elongation of the hair upon 
tbo pectoral surface of the neck for which O- Aryali is conspicuous.—But the oircutq- 
stance is no way decisive, owing to the youth of Uie one and the feiaiuine gender of the 
other—such appendages moat usually appertoitiing exclusively to maturu uiMcs^ As the 
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SHOUT SKETCH 


OF THE 

geology of pulo pinang 

and the neighbouring islands, 

WITH A MAP AND SECTIONS. 


By T. ward, Esq, 

AtaitTANT HADMA* ESTAliLJNHMESaT. 


The geographical situation, the extent and general appearance of Prince 
of Wales' Island arc well known, and it will not be necessary to dwell 
upon them here, more especially as they are included in the accompanying 

^Map. 

PiNANc may be described as being formed of a gronpof hills occupying 
about two-Uiirdsofitfl extent, running throughits centre from north to south, 
and having a plain on its eastern and western sides. The hills, thickly 
covered with lofty forest on all sides, seem at first sight so irregularly 
grouped, as to defy all arrangement; but on more accurate examination, 
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they mtiy be divided into three principal cliains, coinmencing at the nortli, 
gradually approaching towards the south, where they fonii one narrow 
barrier between the two sides of the island, branching oft* at last, along 
its southern extremity, at right angles, east and west. The middle ehain, 
including the western bill and Mount Elvira, is that of greatest etevaiiou, 
being about two thousand Jive hundred feet above the level of the sea. 
They are all loftiest towards the north, decreasing gradually as iliey 
advance southward. Between the terminations of the chains towards the 
north are deep bays and sloping vallies, filled with alluvial deposit. The 
greatest diameter of each hill is from north to south. The geuoral 
outline is ratlier blunt and ridged, presenling no very bold peaks or 
points- Some of the lower Efills are obtusely conical. Besides the pnn'> 
cipal group above described, there runs a small chain parallel to tlie east 
coast of the island, behind the Nutmeg Plantations at filtfg'or, of an 
elevation varying from six hundred to eight hundred feet, uniting with the 
great range near its southern extremity. There are also some isolated 
lulls along the coast, the principal of which are Mount Erskiue, Mount 
Olivia^ and Mount Albina. 

The valleys are not deep ; few of them have very abrupt, and none, 
precipitous sides. The whole group, or rather series of chnind, is so 
closely covered with forest, that not a bare spot is visible, except where 
the industry of man lias been exerted. The height is not sufiicteiitly 
great to produce much eftect upon the nature of the vegetation ; but 
small as it comparatively is, towards the summits, the palms and ferns 
increase in number, and the forest in general becomes more stunted, 
though even on tbe highest point are to be seen some inagtiificenl timber 
trees. An arborescent fern of great beauty, rising to the height of from 
fifteen to twenty feet, is met with only on the great liiliat a considerable 
elovatiott. 


AKD THE NEIGHBOURING ISLANDS- 15r 

The Foil of the hiiU h a reddish ll^ht sandy day from thedecotapoai- 
tion of the granite composing them, the process of which may be seen 
going oOp wherever roads have been cut below tlie surface^ It is seldooi 
moi’c than elglit feet in depth, most frequently less^ and the vegetable 
mould above it is from six to twelve inches^ There is [Utle gravel and no 
fragmentSp except occasionally of quartas^ probably from exposed veins. 

TJie whole of the group of hlllsp and indeed every rocky or elevated 
part of Finang, is composed of grauite. No other mounLuin rock occurs 
in iniinediate connection with it. It varies in grain, in colour, and occa¬ 
sionally in tJie proportion of its ingredients* It is every where traversed, 
by veins of quartz and qnart^-rockt which are often ol large siCotii- 
mencing at Fort Cornwallis^ and going round the island, lirsi to the 
north] we find ihe following varieties: ni PhIo Point, where the 

beadi is rocky, and composed of immense fragments, it is of a fine grain 
and grev colour, as in specinien Wo. 51* At liuLu fbrhigi. whore a 
small stream forms a magnificent waterfall, and a great mass of rock 
18 exposed, the granite of rather coarse grain (No^ i*) ia Imverscd by 
a vein of quartz rock (No. 2) resembling primitive samjbtone, very 
hard, and from two feet lo two and a half feet in breadth. In itt 
the stream has formed numerous tub-like cellsi some of them two or 
ihree feet deep- 1 bai e seen some fine specioiens of colorlcaa rock 
crystal, containing crystals of ^horU which were collected here* 
but I had. not the gocnl fortune to meet with any on my visits. AI 
the east point of TuloU Bokan^ tlua granite is grey and coarse grain* 
ed (No. 3), At the west point of it, it is of a fine grain and of a 
slightly greenish colour. On the beach, to the ivest of Kuck<i 
Muk^, a small village ou the north aide of the island, nmoog the rollcfd 


• The threughoyt refer to the numti^n of tlic ipeciiuciu LefowiOi leni. 
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masses of granite are some with beautiful veins and imbedded crystals 
of quarts!, and prismatic crystals and nmorphuus portions of hornblende? 
(No. 5). Specimens of these, of good aisee, were, with difficulty, broken 
off; and indeed to siievv them in perfection, it would be requisite to carry 
away the rolled masses entire. No. 0, is a specimen of the granite found 
opposite Saddle Island, of moderately hne grain, and containing a large 
proportion of mica. On the south-west the granite, containing a large pro¬ 
portion of felspar and quartz, is nearly of a whitish colour—(No. 10), At 
night, from reflecting the moon's rays, it is observed to glisten at the dis¬ 
tance of more than a mile. Imbedded in it, we found a globule of fine 
grained black granite, containing abundance of mica (No. 17). The whole 
of the south side of tlie Island is composed of a coarse brownish granite 
(No. 18). On the south-east point opposite P»io Mimau^ h occurs again 
of a grey colour (No. 10). These different varieties found along the 
coast, occur also in the body of the mountains, and it has therefore been 
considered unnecessary to transmit specimens taken from the interior. 

* The east and south-west plains are entirely of alluvial formation, pro¬ 
bably in great measure formed by the detritus of the mountains w*ashed 
down and collected through the Lapse of ages. At first sight of the east plain 
particularly, wbicii jats in a triangular form into the narrow strait between 
the island, and the Quedah coast, and on which are built George Town, 
the Fort, the various public buildings and the habitations of the English 
residents, the geologist is impressed with the idea that the sea must have 
at one lime covered, it and washed the base of the mountains. This ia 
conliniied in some measure by the phenomena observable on the opposite 
shore of Quedah, where Captain Low has traced the successive deposits of 

• Scwwsofihofpllotrifig nmtiU on thn plami, nTuleti. fcc- hnve al»ady appeared 

in my h ContribuiioM t» tfag Mpliwl Toppgriphy of Ffinee nf Vtala* WamI,- printed by Uic 
rinug GQvcmmcnL 
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alluvial matter, far several miles inland, and the gradual retirement of the 
ocean indicated by ridges runnitig parallel to the present line of coast. 
The process of conversion of such a hard material as granite into alluvial 
matter is distinctly seen on the road to the Great Uill, in the small valley 
between “ Mount Olivia" and the “ Highlands of Scotland,” The pre¬ 
cipitous bank, about sixty or seventy feet in height, presents a mass of 
reii clayey sand, used generally in lieu of gravel for repairing the roads, 
which is merely decomposed granite as seen in tlie specimens Nos, 
55 and fiO, taken from the spot. Notwithstanding this alluvial origin, 
no organic rein aJ us, not even shells, have been found Jii liter to imbedded 
in any part of the valley. Query—may not this be accounted for, 
by tJie small number of animals wliich inhalut the island, and by the 
paucity of shells now in existence along the coast! The indigenous 
animals arc principally birds and insects, and on two tours round the 
island, I did not discover in all one hundred shells on any part 
of it. 

The soil of the valley is various. Near the point it is sandy, with 
a surface of about four inches of vegetable mould from decayed leaves 
and branches of trees. In advancing about a mile into the interior, 
the ground begins to rise, and the superficial stratum is also a Sight 
vegetable mould, about a fool in titickness, resting on the sand. Near 
the foot of the mountains, the soil becomes rich in many places, and 
beds of white clay resembling fuller's earth, arc found here and there, 
more especially in Puh Tkmse bay. In those parts of the island, 
near the sea coast, which arc generally overfliowed and thickly covered 
with mangrove, (RhizopAora) the soil for a foot iu thickness is a rich 
black mould. Tliroughout the island it is light, and in moat parts is 
composed of clay, with a large portion of sand, which renders it 
very porous. 
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Water, generally speaking of goo<l quality, is to be bad in almost 
every part of tlie island by digging a few feet below tbe surface. In 
some places it is slightly brackish; in others it is tainted by passing 
over the decayed roots or leaves or branches of trees; and sometimes it 
is mixed with the clayey particles of the soil orer whicb it runs. 
There is no large river in the island; the several rills from the 
mountains collect into two or three rivnlets, which traverse the valley in 
di0ercnt directions. Their beds are sandy; the water pure as crystal, and 
of excellent quality, unimpregnated with any deleterious ingredient. I am 
not aware of the existence of any mineral water in the island. 

Stream tin has been found near Amce's mills, at the east foot of the 
great hill, and at Haiti Feringhee on tbe north side of tbe island, washed 
down from the containing veins which have not yet been discovered. 
Indeed the immense mass of vegetation, which so closely covers the island, 
that scarcely an exposed portion of rock can be found, renders it extremely 
dilficult to trace them. At both of the above mentioned places, tbe tin 
was collected for some time, but the works were given up as the quantity 
was not sufficient to cover their expenec. 

Round the island are extensive mud banks, which, on the north am] 
east sides especially, are left uncovered at low water. On the north.> 
east side of the tongue of land, forming the valley, from Ptih Ticooss 
point to Fort Cornwallis, extensive changes have taken place within the 
last twenty years. Between the outworks of the Fort and the beach there 
was formerly a space of about one hundred yards occupied by a row of 
cocoanuts, and a walk along the beach. Now the sea washes the very 
walls, which are -in part destroyed by its encroachments. The houses on 
the beach also for some distance, are endangered by the same circuni* 
stance; the banks have been rapidly diminisliing. and the strongest 
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bulwarks of stakes aud stones are necessary for their protection. In PmZo 
Ticoose bay, on the contrary, the sea bos been retiTing, the mud bank is 
daily increasing, and ibe mangrove has been gradually extending itself. 
It is too likely that some years hence, the bay may be entirely filled up. 
These changes are probably owing to the tides setting in strongly from 
the northward and westward. Palo Titoose point protects the bay from 
their action, wliicb is exerted in fall force upon the Fort point, or Tunjong, 
as it is called by the natives. 

The sand along the coast, round tlic island, is generally whitish and 
pure; in some places, however, more particularly on the north side, it is 
nearly black, from the mtermixture of numerous small particles of mica. 

So much for Pinang itself. We now proceed to the neighbouring 
islands, commencing with tliose to the northward. 

I. P«U Ticoose, or Rat Island, is merely a barren rock of white 
granite, with a few large canes. It is about a mile from the north cast 
point of Piuausf, is of small extent, and offers no geological phenomena 

of any interest. 

It. The lioontin^s are four small islands to the north of Ptnangr 
arranged in a semi-cireular form, the nearest being about fourteen miles, 
the farthest about twcnty*five from Fort Cornwallis. The most remote 
one, from a fanciful resemblance to a “ /cimafi lying on her 

back, has received from the natives the name of liootUing, a Malay word 
siirnifyitig “ pregnant.’* In connection with this idea, the other islets 
have derived their appellations. That nearest Pinang is called B&sdan, 
or “ the midwife’*; the name of the next is J'awgAtf, or the messenger sent 
to call her,—and behind U is S<ttuong, or the companion of the meaaetiger. 
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1 .—Puio Bttdait. orPidatt, ifi about a mile in length ami three-fourths 
of a niiJe in breath, of an elliptical shape, with a bay^ou its soutliem side. 
It is thickly woodett, tlie trees, as usual, coming in most places down to 
the water's edge. It may be uoticed here once for all, that this circum¬ 
stance offers an obstacle to tlic complete investigation of the geological 
structure of the island round Pinan^, as It docs of Pi»nn^ itself in some 
measure. The interior cannot be penetrated, and were it even possible to 
do so, the closeness of vegetation would shut out all view of the rocks. 
The observations are thus necessarily jimited in most instances {O' the coast. 
The beach, on Pah Pidna, near the south-east point, is composed of 
an argillaceous rock, resembling grey wack«', both lamellar and conglo¬ 
merate, irregularly intermixed, (Nos, 41 and 43), This seems to dip at a 
considerable angle to the west; it is entirely covered at high water by the 
sea, and the outgoings or crop of the strata form sharp ridges, more or 
less elevated. Rolled masses of ironstone, (No. 411,) are foiitid on it, of 
various sizes. On the argillaceous rock, rests a mass of timestone strati¬ 
fied, the strata dipping to the south-west at an angle of 45*. It is 
of a bluish grey colour, (No. 40,) and at first sight seems to have 
a slaty texture. Tlie colour of some of the strata is nearly black. 
They are every where traversed by veins of quartz and calcareous spar, 
irregularly intermingled. Tbc whole island seems to be composed of tlic 
same material. 

2.— Palo Paughil is a small rather elevated island, about two miles 
to the northward of the preceding, and celebrated for its turtfes, which 
lay their eggs in the sandy points and bays. The coast ia covered 
with smooth round ston^ of argillaceous matter, probably rolled over 
from Pula Sonsong ; but the body of the island is composed of the same 
kind of limestone as Pa/o Piehn, (No, 4->). In Turtle-bay, at the dis¬ 
tance of ten or twelve yards from the main body of the island, some 
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* isolated strata of grey marble,* (No. 44,) of fine grain, and highly crystal- 

iiaccl, dip at an angle of little less than 45" to the westward, 

Soiistmg is about three milca to tlie northward of Puh 
Pan^hil’ a iuiIr and a half in length, and about one broad at its soutltem 
extremity. At the landing place, a small aandy point, we obserred some 
masses of coral rock, close to the beach, and the whole coast was covered 
with broken pieces of white coral thrown up by the waves. The island is 
rocky and bold all round, aud as usual thickly covered with wood. The 
rock (Nos. 4G and 47,) is entirely argillaceous, running in regular strata, 
at an angle of more than G5% and dipping to the eastward. On the 
beach it presents more of the sebistose or lamellar structure, (No. 4<J,) 
and is every where traversed by veins of quartz, (No. 49,) with a coating 
of a black substance, (metallic 1) On tbc south and east sides, and 
apparently forming the lower strata of the island, the rock is of a 
f reddish color and soft, (No. 47). On the west side, which is particularly 

bold and precipitous, it is of a bluish grey colour, soft and silky in 
same places, preseutmg the slaty texture, (No. 48,) but not splitting into 
thin lamcllse as regular claj^-slatc does. On this side are numerous 
caves; and the precipices crow'ucd with lofty trees, tlie immense frag¬ 
ments of rock, the dashing of the waves against tliem, and the hollow 
sound of the water rushing into the caverns, have all an imposing elTect 
on tiic observer. 

4.—Pwio Jiuonling^ about four miles north of Ptilo Sansomg, is of 
nearly oval shape, thickly covered with wood, about one and a half 
mile long, and one in breadth at its broadest part. It is precipitous 


* Tbif it well biUptcd for ardutectunl piirpHet: end it fully equal to that biou^IiL Ibim 
CAirta at cuntidvralilG expenef.—I am auw awBfc that iu giuiLcdcc to tlie nciglilHPtLrhoDtl wu koowa 
heretofore* * 
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only on ita north-west aide; in all other places, the foreat comes close 
down to the shoTe. There is the channel of a mountain torrent on 
the north side, choked up^witli large fragments of rock, at the foot 
of wln'ch is a spring of excellent water. The rocks are entirely gra- 
niiic, the feldspar of the granite being ia a state of decomposition, 
(No* oh). Laige veins of quartz, in some places highly crystallized, tra¬ 
verse them in all directions, (No. *l)t Among tlie rolled masses of the 
channel above mentioned, are specimens of a greener granite, approach¬ 
ing to primitive greenstone, (No. 52) f and on the beach were found a few 
pieces of black limestone, (^No. 53,) probably conveyed from Pwio Bceian 
or Stmsong4^ 

Round the whole of the Boontings the sea is beautifully clear; 
and the coral beds arc distinctly visible at a considerable distance 
below the surface of the water. The only one inhabited is Pk/o Bidmi, 
in which live, in hnts of miserable construction, about twenty Malays, 
engaged in catching and drying fish for the Pinaiig market, in sail¬ 
ing round these islands, we had a magnificent view of Qmdak peak, 
or GvAong gtsFKti^ on the mainland, which rises to the supposed height of 
five thousand feet. Its composition, 1 am informed, is entirely gramtic ; 
its outlines are bold, sharp and pointed; the sides are steep, rising 
rapidly from the base; and it presents one Immense dense mass of 
vegetation, unbiokeu some here and there hy a few precipitous white 
crags. By the aid of the glass, we discovered the channel of a mountain 
‘ torrent, which, in the rainy season, must form splendid cascades in its 
course. It has never beeti ascended by Europeans, and so gieat is the 
jealousy of the Siamete governraeni, in whose territories it is, that it is 
not likely it ever will be. The whole of tlie coast below it, seems one 
flat uncultivated plain, covered witli mangrove, extending a coo^sidcrablc 
way inland. 
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III. Pigeon, hlojui, situated near the southern extremity of the. 
west side of Pulo Pinang, Is of small size, atid thickly covered ivEth jungle. 
The rocks at the base, from the action of waterj present some most fan¬ 
tastic forms ; now. like a huge wall standing apart from the rest, now, like 
a Martello tower; and aometimea like a piece of Hindu sculpture from 
Maftahalipurttm or the caves of Ehra. It is entirely composed of coarse 
grey granite, with a large proportion of mica, (No. G.) 

IV. Island, or Pnto Kundit, about two miles distant from 
the south-west point of Pinang, is about two miles in circumference, being 
three-fourths of a mile long and one-fourth broad. Like all the other islets 
we visited, it is thickly covered with jungle and a few forest trees. On its 
north side these approach within a few feet of the water. The south and 
west sides are bold and rocky, the rock in some places being nearl y perpendi¬ 
cular, and on the west aide there is a deep bay, where several prows migiit 
lurk in safety. All round are numerous caves and cave-hke fissures, 
into which the sea rushes with a hollow sound, Tho constant action of 
the water has so much worn the rocks, close to the edge, that they present 
at first sight the appearance of lava. At low water mark a great 
quantity of coarse coral is to be found, which is collected and removed 
by the lime-bumcrs, io lieu of limestone. The geological structure of the 
island resembles that of Palo Sonsong, formerly described. It is a mass 
of argillaceous schist of various colours, according to the greater or less 
action of the weather, but principally grey, Wulsh, and red, amorphous m 
Many places, but presenting a laminar, and even fissUe slaty texture in 
Bome, especially on the east side. It is distinctly stratified throughout; 
the strata running north-west and soutli-eaat, at an angle of about sixty 
degrees. Near the beach on tiie east side, the out-croppings of the strata, as 
mPafoSomang, form sharp ridges; the reck is soft aud of a reddi.sh colour, 
iNo. 8,) traversed by veins of quaiU, and of a metallic matter (-) In some 
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places the veias appear to be of quartz, uiica, and chlorite blended together, 
(No. 9^. The body of the rock on this side, above the red material, is an 
amorphous grey-wacke looking substance, resembling old sand-stone, 
(No.?). Above ibis again is the more slaty-looking rock, (No. 12,) 
resembling clay-slate. On the south-east side, ii seems entirely composed 
of the red argillaceous rock above mentioned, (Nos. 10. and 11). On the 
south-west and west sides of the island, from tlie precipitous nature of 
the coast, the structure is easily noticed. The rock is entirely like 
clay slate, (No. 12,) presenting more or less of the laminar structure, 
slaty in some places, as marked in No. 15, lu some parts there ia a 
bending in the strata, similar to that sometimes observed in gneiss; thus 

TJie rock is traversed by veins of quartz of about 
three inches in breadth, (No. 13,) and of a sub¬ 
stance like iron-stone, (No. 14,) which also runs 
in thin laminar beds through the slate. In the rolled masses, near tiic 
beach on the east side, are observed portions of indurated clay, tinged 
wiili cblonte. 

V. Pnio Rimatt is situated at tlie south-east corner of from 

which it is distant about three-quarters of a mile. It is of an oblong shape, 
about u mile iu lengili, and oue-third of a mile iti breadth * bold and rocky 
except on the nortJr side; covered aa usual with wood, and composed 
entirely of grey granite of a fine grain, (No. 20). On the south side, the 
rocks are rather funtosticully shaped. One at a distance exactly resem¬ 
bles the gable of a bouse. They were all exceedingly hard ; and with a 
good sized hammer, I could with difficulty break oft' specimens of proper 
size. Near the centre of tbo south side of the island, a curious appearance 
presents Itself. eios of from one and a half to two feet in breadth, of quartz 
rock fNos. 22 and 23.) traverse the granite in different directions. The 
walls of the veins are of a red colour, and finely crystallized, (No. 24). 





and the neighbouring islands.^ 

The granite is more compact end finer grained, as if compressed bj^ the 
quartz rock, while in a semifluid state. Veins of red granite, and beddike 
masses of it are observed in the neighbourhood, 21)- In ol"! 

stockade on the north side, we saw a rolled mass of primitive greenstone, 
(No. 35.), probably part of the ballast of some vessel, as none^Uke it is to 
be found in situ, near Ptaan^. 

VI, Pttlo Jeraja/i is the largest and loftiest of the islands round 
Pinaug, from the east coast of which it is distant about three-quarters of 
a milet' It is about two and a half miles in length, and nearly a mile in 
breadth at its broadest part. Its greatest height is at Its north end, 
where the hill is between three hundred and four hundred feet above the 
level of tba sea. It is entirely composed of fine grey granite, with a small 
proportion of mica, and is of no interest in a geological point of view. The 
soil is a fine red clay, and the trees grow to a great height, with remark¬ 
ably luxuriant foliage. 

VTI. Pttlo Kra. Two islands close to the main land of the Mafa^an 
peninsula, near Pam Kawang, are so named : they are separated from 
each other by a narrow channel: each is about a mile long, and about 
four hundred yards in breadth, rather lofty and thickly covered with wood. 
Tlieir geological structure resembles that of Saddle island, above described, 
distant from them fully thirteen miles, with Pnlo Rnn^u, of granite for¬ 
mation, between them. The principal rock of the northernmost, Pnh Kra, 
is a kind of nrgillaceoua schist, which is of a laminar stnicture. and 
disposed in strata dipping at an angle of about forty-five degrees to the 
south-east; traversed by veins of quartz, with a crust apparently of metal¬ 
lic matter running down in long black perpendicular lines along the face 
of the rock, occasionally crossing each other 
in a ]iet-w*ork fashion; thus— 

It is of various colours and consistence, pro¬ 
bably as it bos been more or less subjected to 
the action of the weather. It is sometimes 
greyish white, (Nos. 27, 39, and 31.) Eometimes 
reddish, (No. SO.) sometimes blue, more or 
less deep, Nos. 20 and 20). Every where it presents the laminar 
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structure, and splits into tables vheu struck with the hammer. The 
veins vary from half an inch to ene and a half inch in thickness, and 
the quartz in them seems to be broken iu pieces, between which is observed 
a metalUcCO crust, {Nof. 32 and 33), The beach is stony and clayey, 
different from that of the granite island, which we invariably found either 
rocky, sandy or gravelly. At low water mark, the quartz veins form a 
curious cancellated appearance. The softer rock between them having 
been destroyed by the action of the woter, they rise in sharp lines 
considerably above the level of the clay, and are, in some places, scarcely 
passable without danger of haring the feet cut or bruised. Beds and 
rolled masses of iron-stone were seen along the coast, near the north-west 
comer more especially; the former dipping at an angle of about 62". 
The rolled masses are of considerable size, some being taelve or fourteen 
feet high, and as many iu breadth, looking, at first sight, like volcanic 
rocks, from their burnt and cancellated uppeamnee. They are formed 
of a kind of jasperj' iron-ore, containing numerous drusy cavities, 
coated with semi-globular crusts of chalcedony and yellow ochre, some of 
the specimens of which are very beautiful, (No, 34). TJie specific 
gravity of it is .3,000. It strongly resembles, in all its characters, the 
mineral substance described and figured by Mr. Soweiibi, ia the 
5th volume of his British Mineralogy, page 173, tub, 494, under the 
name of “ Burnt rock/’ No. 35 represents another ore of iron, of specific 
gravity 3-040, found also in rolled mosses oo the coast, from which that 
valuable metal might be obtained in abundance. In some places, by the 
action of Ute water, the softer iron-stone has been converted into u fine 
yellow ochre, which might be used in painting- The wboJe of the west 
side of north Fnto Kfa is rather bold and rocky, in some places even 
precipitous, and here and there are deep caves. Along the shore are 
found numerous sea slugs, or ifo/o/AnWtc, and the beautifully polished 
and variegated Cyprten shell, besides coral and sponges of various kinds. 
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Near the centre of this side, about one hundred yards from the shore, is 
a small detached rock, resembling, at a dlsUnce, the ruins of an Indian 
Papoda, entirely composed of a soft red clay, impegnated with iron. 
(No. 37,) similar to what is called Gmi by the natives of India, and 
which, like it, might be used as a coarse paint. The lowest stratum of 
the southernmost Pnlo Krtt, is a very hard compound rock, which, for 
wantofabetterappellation, I have called grey wacke, composed seem¬ 
ingly of quartz and felspar, very compact and of a blackish blue colour, 
traversed by numerous veins of quartz, large and small, m every direction, 
(No. 3tt), The upper rock is the same argillaceous schist as that com¬ 
posing the oorthcnimost. This structure is well seen at the south-west 
point of the Island, 

S«((« on «>'0 raain-land Icaa ,l.an a milo crosa from />.(« Km, 

iaconpoaod eDiireiy of e«nit«. H » WU about two hundred and fifty or 
three hundred feet hieh. Behind it ere extenaive augur plantalioita. The 
.oil is n fine rich cley mixed with eand. On the eastaide of llic hiU. beds 
of potter s clay occur, from which the coaiao conical pots, used in the 
mnnnfectnre of sugar, are made. The small hills along the coast of 
the main-land oppnsile Pimng, are. I understand, entirely composed 
of granite. On this subject, however, I shnll rot enlarge, as Captain Low 
has already published an account of their slroctnre in the First Volnme of 
the Transactions of the Physical Class. For rhe most part the ground is 

alluvial, and. as slated by-Mr. Fislavson. ia his account of the Slission 

to Jiiaiu, iu some places, resembles peat-moss. 

Such were the observations which I made on two lours reimd this 
Island, in which every part described was carefully and roinotely exa¬ 
mined. Specimens of the rocks accompany, which speak for tlmmscl.es. 
1 am unwilling to obtrude my crude remarks on the Society, but 1 think 
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the formaiJon lonnd Pinang, ivlll bo found entirely primitive, though 
some of the rocks have very little of the appearance of that class. The 
total absence of organic remains of any kind, the great inclination of the 
strata, and their immediate connection witli granite, I think, lead to this 
conclusion. The accompanying geological sections will exhibit at one view 
the succession and arrangement of the strata. In the direction souUi and 
north from Puht Riman to Pnfo Pcwit/iwg. a distance of thirty-five miles, 
we first find granite, then limestone resting on argillaceous rock, then 
argillaceous schist, and again granite. In the direction from west to east, 
from Saddle Island to Knwa»g, a distance of fourteen miles, we find 

argillaceous schist, then granite, then argillaceous schist, and again granite. 

Should the investigation not prove valuable in a geological point of 
view, it has at least extended our knowledge of the resources of Pi^ng, 
by the discovery of Uie existence of two valuable mineral substances— 
limestone, including marble, and iron ore, which, should this station ever 
recover its former importance in commerce, may be of considerable utility. 

PiAftny, Octtdier 18, 1831. 


SUPPLEIIENTARY TfOTE OX THE GEOLOGY OF THE ELEPHANT 
ROCK, IN THE QUEBAH COUNTRY. 


Hu&iNo a visit which I made in November last to the capital of 
Qaedak, I had an opportunity of examining a remarkable rock, called by 
the Natives Gvjiong Giriyan, but better known by the name of " the 
Elephant." given to it by navigators, by whom it is reckoned an excellent 
land mark. As it has not been hitherto described, and as it is in some 
measure connected witli my former paper. I hope the following brief 
description of it may not be uninteresting to the Societj'. 
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The country, north of Quedah peak, is an imroense plain, nearly level 
with the sea, covered near the coast with risinfj mangrove, with ft very 
gentle elevation, and bounded to the east by a small chain of bills about 
from sixteen to twenty miles inland. The breadth of the belt of mangrove 
along the coa.st varies from half a mile to ft mile. This is succeeded by a 
narrower one of ftinps. behind which the country is richly cultivated, laid 
out in rice grounds, broken every two or three miles by natural boundaries 
of forest, left most probably when it was originally cleared. The soil is 
a rich whitish clay, mixed with sand. From the above described plain, 
at ft distance of about six miles from the sea, and about twenty-four in a 
northerly direction from the noriberumost Bootitinjr, rises abruptly 

the Elephant rock; no hill or other elevated spot being within sevtml miles 
of it. It is of an oblong shape, apparently about a mile in length from 
nortb-west to south-east, and half a mile in breadth : presenting on every 
side bold and craggy precipices, between three and four hundred feet in 
liei-ht t lofty columnar and needle-like masses being here and there 
detached from the main body, and shooting up like the spires or tiirrets of ft 
Caibedral. The top is closely covered with wood, which also rises in some 
places half way up the precipice, shewing the grey or purplish rocks, in 
contrast with the foliage, and adding much to its lieftutiful and romantic 
appearance. The ground in its immediate neighbourhood is a complete 
swamp, in which grow a variety of marsh plants which were at this time in 
flower. A belt of cocoannts, plantain, bctel-nnt, and fruit trees of various 
■ kinds, extends all round it. and conceals the huts of the Malays which 
appear to be numerous. A deep ditch, either artificial or natural, surrounds 
the whole, and renders the approach to the rock extremely difficult, even 
to elephants, with which the Rajah of Ligort had Uodly furnished us. 

It was the object of our guides to shew us the caves with which 
the rock abounds, and which, when Quctbih was of greater consequence 
than it now is, made it a place of common resort for the natives, more 



GEOLOGY OF PULO PINANG, 


m 

especially the CittJiah visitors, wlio seem to have looked upon it with 
aoroe degree of religious veneration. We succeeded in crossing the ditch, 

, the elephant sometimes being nearly up to the howdah in mud, and 
having passed through tiie cocoanut grove found ourselves near one of 
the caves. It was not deep, and was formed merely by the over-hanging 
of the rock. We knocked oft' some specimens here, and found it to be 
limestone, close grained, of a dark smoke grey colour, (No. l). In some 
places the grain was coarser, the colour deeper; sometimes brownish with 

minule veins of calcareous spar fanning through it, (No, 12). Numerous 

stalactitical masses of a dirty white colour and of immense size, bung 
from tlie face of the rock and from the roof of the cave, and when struck 
with a hammer, gave out a peculiar hollow ringing sound—specimens of 
these will he found in No. 3 of the series. 

Near to this cave there is another, not very deep, but of Immense 
height, the light penetrating at top, through an opening, apparently half 
way up the precipice. Between these two extending along the base of the 
rock for some distance, rising a few feet above the surface of the soil, and 
resting on the limestone, is a bed of reddish yellow cellular calcareous 
breccia, containing small angular portions of a deep red argilLaceous sub 
stance resembiing that composing PiUoStutsong, formerly described, along 
with small shells and pieces of coral, (Nos. 4, 5, and €)- near 

the label, is a distinct impression of a fossil shell, apparently a species of 
and on attentive examination with a magnifier, others much 
smaller are readily discovered. We saw the breccia only in this spot; but 
as we found it impossible, from the swampy nature of the soil, to walk along 
the base of the precipice, it may exist in other places which we did not visit. 

The third cave we came to is somewhat further to the northward. It 
is of splendid extent, apparently one hundred and fifty or two hundred feet 
in height. The entrance is low, but we ascended a steep slippery road. 
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coTCred with brown calcareous earth, about sixty or seventy feet, at the 
top of which are numerous stalagmitest one in particular of a large sine, 
perfectly white, and resctnblitig at a distance a full length marble statue 
standing on a pedestal. The top of one of a smaller size fonns No, 7 of 
the series. From this point the cave branches olf in several directions; 
the torches cast a lurid glare over the nearer walls, occasionally shewing 
stalactites hanging from the roof, but the darkness of the more distant 
passages was iuipenetrable. So far as we could see, the roof and sides 
were very irregular, the latter being rugged and precipitous. 

The fourth care is situated apparently at the north-west end of the rock. 
1 say apparently ; fat not having a compass with us, we were obliged to 
guess in what direction we went, and on that account 1 cannot be so correct 
as 1 could have wished to be. In our way to it, at ibe foot of a detached 
limestone rock, at an devatton of from eight to tea feet above the level of the 
surrounding plain, we found a mass of shells, principally cockles, oysters, 
and a larger kiad of muscle, connected together by calcareous matter, the 
interstices being filled with soft earth containing numerous smaller shells, 
(Specimens 0 and d). Tlie mass was of irregular shape between three and 
four feet square, and about the same in thickness, perfectly superficial, 
and not connected in any way with the rocks neat it. No appearance of 
strata of shells was discovered in the neighbourhood. It will rest with 
better Geologists than myself to determine whether these are to be con¬ 
sidered of a fossil nature, and in this enquiry the nature of the small shells, 
embedded in the soft earth, may he of material use. Leaving the shells, 
w'e ascended about thirty feet among large loose fragments of limestone of 
the same nature as No. 1, and by a small opening in the rock, entered a 
dark and spacious cave, which, as the eye became gradually accustomed 
to the cliange from the previous glare of sunshine, and distinguished the 
surrounding objects, appeared to us like a splendid gothic Cathedral in 
ruins. The walls are worn smooth, as if by the action of water, and 
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covered with a white chalky coating. The roof is dome-like. The 
stalactitic xnasses form numerous fret-works^ with arched window-like 
apertures. There are numerous chambers too, ami lofty perpendicular 
passages, some of them admitting light at top, communicating with each 
other, and producing a pleasing eifect when illuminated from within by 
torches. In places, water is dripping constantly from the roof, but few 
stnlogmites are formed. The floor is nearly level, covered with a brown 
calcareous earth and with portions of caic-tulT, (No. lOj, No. 11 is a 
specimen of the calcareous sinter, from some of the stalactitic masses. 

No sculpture or inscription of any kind was found in the caves, A 
tradition exists among the natives of the county, that it was atone time sur¬ 
rounded by the sea, and from its general appearance, from the existence of 
ibssii shells in the breccia, and the low nature of the surrounding country, 
£ am inclined to believe thatsucfi was the ease, and that at no very distant 
period. It may be remarked also, that it strongly resembles the description 
of the limestone Bocks, on the Tenasscrim Coast, given by Captain Low. 

During the same tour, I had an opportunity also of visiting the near¬ 
est range of Rmall hills before mentioned as running parallel with the 
coast, about sixteeu miles inland, and about three miles to the eastward of 
Aht Gannh, the then residence of the Rajah of iigore. They are so 
thickly covered with wood, that it is scarcely possible to examine their 
geological structure, lu a few places, however, portions of rock jutted 
out above the surface, aud were found to be formed of a fine kind of 
sandstone, of which probably the whole range is composed. 
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DESCRIPTION 

OF THE 

BUCEROS HOMRAI OF THE HIMALAYA. 


Bv B. 11 HODGSON, Estt 

Acnso at icatuhakiw. 



OltDER. Insessohes. Tribe, Coxijujstjiks, Family, Suceridir. 
Genus, Buceros, Species new. 

TUe Muniriu Buceros. 7J. Jlumrdt. (Mihi.) ILihUat, Tlic T.esser liills 
overlooking the plains of India, from the Ganges to the Brahmapfitr. 

SPEOFIC CHARACTER, 

hargcstf bittckf J^ucejfos., ttifh tvAitt tail a/ni ftsck; tout^s ttnd 

the tail singly Sorrctf, 

The Utimrui Buceros (so called by Parbatiahs of Nir/Htf,) is the largest 
species yet discovered of tlm singular Genus, measuring four feet and a 
half from tlie Up of the bill to the end of the tail, and six feet in expanse 
of wings; and, as all the peculiarities of the Genus are fully developed in 
this species, their exhihitiou on so large n scale presents a spectacle 
calculated to arrest the attention of tlie most incurious observer of nature- 


The Horornl tenants the whole of the lower ranges of hills which lie 
contiguous to the plains, Ironi Saridofhry on the west, to At&at ou the east; 
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and, following the course of the larger rivers tmveraing these regions, it 
penetrates a considerable distance into their mountainous interior ; but in 
such cases always confines itself to the low valleys through which the 
rivers flow, and never ascends the neighbouring lofty mountains to dwell 
among them. 1 have been told. Indeed, that the Hdmrai is migratory, that 
he tenants the lower hills only daring the winter and spring, ami proceeds 
northward to the vicinity of the snows on the accession of the hot weather, 
there to reside during the hot months of the year. But I am inclined to 
doubt the accuracy of this report, though it came from those who are 
familiar with the bird during bis periodical residence in their limited 
district, and though [ have kno^vn a tail feather of the species to be picked 
up in the woods of Nepal proper, where the Homrii certainly does not 
reside at any season; the only feasible explaiiaiiou of the circumstance 
therefore seems to be, that the feather in question was dropped by a 
passenger,—probably, a casual passenger merely. 

The district above alluded to is -Dujjyd. a small, open, and cultivated 
tract, at tlie confluence of the JKtfjfi atul Sior JiQsi, in the interior ol the 
mountains, but communicating by tbe narrow valley of the latter river 
with tbe lesser bills and TArai. DAtaja is low and hot. with a climate like 
that of Uxe 7’tir«i, 11 is abundantly fuTnisbed with hoc old Bun ami Pi pal 
trees (Ficus Ind. and RcUgtosa): and these probably form the attraction 
which draws the Hdmrui to the spot: for, he loves the lofty perch they 
afl'oid and is passionately addicted to their fruit. I have received specie 
mens of this species from the neighbourhood of llaridtidr, from the 
vaUey of the Rapti, near where it enters the plains—and from Dtonjd; 
but all procured during the cold season, when alone Europeans can safely 
enter those lualarious tracts. The people of RumJA assure me that the 
Hbmr&i frequents their district exclusively in the cold season, and tliat he 
migrates northerly towards the close of February, when the heats become 
excessive. 1 cannot imagiue the species to be truly migratory, but think 
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it probable that it resarta to the valleys durinjj the cold weather; to the 
proximal heights, both for coolness and for retirement in the breeding 
season, during the hot and rainy months of the year: and, it may be 
easily supposed to move about from district to district, within the general 
limits assigned to it by nature, in quest of those various fruits which 
constitute its principal, if not exclusive food; and thence to appear inigriV' 
tory to the peasantry of any one of these districts. 

Having weighed aUeutivcly the substance of what is said by Cuvier, 
by his translator, and by Shaw, respecting tlie habits in respect to food of 
the birds of this Genus, I am convinced that there is a great want of well 
ascerthined facts on liie subject, and that the prevalent opinion which holds 
that tlicse birds are, in the main, carnivorous, and feed i>rincipaHy upon 
small birds, rats and mice, lizards, frogs nud even carrion, is erroneous. 
Mr, Griffith is assuredly mistaken in the supposition “ that they do not, 
in a natural state, ever takeJruU:' Cuvier, 11. 4ai. Aves. Imp, Oct, Edi, 

Of the four species with which I am acquainted, 1 have myself seen 
two take fruit, in the wild state; and. having subsequently shot them, 
have found their stomachs filled with fruit * The remaiaing 

two species I never beheld, at liberty, but have kept them, in confiacment 
for months. Both of these showed a great aversion to the frogs and 
lizards which, in conformity with the prc^-alent opinion ns to their habits. 
1, at first, Offered tbeiii. Both always refueed to touch mice, tats, or 
bmls; but without manifesting any disgust at the sight of them : and, 
lastly, both were fed entirely, after testing their palates, upon fruits and 
boiled vice, as that sort of food whicli was found to be most agreeable to 


* A common Indmn *p«i«. difftretU fratn riilier of wai dMCfitictl i" the AiiaUc Socieiy t 
TrmwetiOM lo long ngn « Hit lime of Sr VV. JaMi» : it » itawd to bo fnigir^i m ihc »t*te <rf 
Mtarc, nnd lo Teed opao (tie nux vomica, vomdutulr* lo long ai inch food ta procurable. Blr, 
Snai-ISG BOlicw ilie suae fact in bii Dccoum of Cuttack, in the I6tli vol. of tbc Rwcirchea. 
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them, though both yrould^lill eat fresh j^ood mcuu eitlier or dressed, 
when vegetable diet was not within their reach. 

No offensive otlour exhaled from the bodies of any of these four species, 
and the flesh of all was wholesome and pleasantly flavoured; facts which 
seem to mo decisive as to their iwser feeding on carrion, or even, on such 
imog animals as lisEarcls and 

Is there a single bird or beast among the carnicora, tlie flesh of M'hiclt 
is wholesome and agreeable to our taste ! 

With respect to rats, mice, and small birds, it appears to me that so 
awkward and tnagile a creature as the Ruceros (any of tlie species) must 
soon die of hunger if he were obliged to sustain himself by the capture of 
auch nimble prey. 

Indeed, the whole external structure of the birds of tbis Genus affords 
a strong presumption against their being cariuvora-^Kcept iu the mcnncst 
sense; and against their feeding o^n unclean reptiles aud carrion, tlic 
absence of offensive odour from their bodies and the wholesomencss of 
their flesh, to my judgment, are conclusive. 

M'hat arguments might be drawn on either aide from their intemai 
structure I ant not anatomist enough to say, and I regret i could not 
aflbwl Dr. Brawlev* an opporiumty of judging. The chameter of the 
aioniacli and intealLnes of a largo species which forms the subject of tlie 


• fo ihe kindTicH orUii* lentlcnan ! am oiilebitMl for ilio «niiu>Riicnl obiErmtion* upon the 
Huou ji wIhcJi nro gireo in Uio Imjieifect tltuugli ility be (riicttuutoacc* not dilmining of a 

n^ulir diHCntLDiier thobirdi thi^y ^iU L min •ai« b« wacep»blq Mid tughJy v«liicd byetciyinie 
Qmitholofut—noH work* on ibe ftib]i,cti uid eupcciully Englivlt sorlu, beings ndij iattih 

iiD(^rtihi kiaii of tafonojirioit 
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present pnpei is. T beitCTe. doubtful; but I can only say that the stomach 
is single, simple, pretly capacious, thin in its coats, and possessed of very 
moderate rugosity on its internal surface ? and .that the intestines are 
rather less than three times the length of the body, from the occiput to 
the nxmp ; not obviously distinguishable, by difference of size or otber- 
■wtse, in the different parts ; and of such capacity or diameter as just to 
adnnt the insertion of the fore finger. I fear that the foregoing remarks 
respecting the habita in respect to food of the birds of this singular Genus 
'omU, to some, appear tedious and prolix. But whoever is aware of the 
strict analogy between structure and habits which prevails throughout 
animated nature, will receive indulgently every attempt to remove errors 
as well 05 to contribute facts relative to the most important of the habits 
of a large gronpe of birds which are so singularly formed that we are apt 
to regard their structure as monstrous aud anomalous. 

I proceed now with the description of the species before me, of which 
I possess ten specimens, showing both sexes in maturity, and the young 
iu various stages of progression towards it. From a comparison of these 
I am led to conclude that the body of the H6mr4l does not reach its fxdl 
size under two or three years, and that the hill and casque, especially the 
latter, are not perfectly developed in less than four or five years. 

At birth, the young have no casque. The developemeiit of this 
appendage to the bill commences from behind ; and, in the posterior part, 
is tolerably distinct as to form by the close of the first year; whilst, antC' 
riorly, tiiere is no distinction but that of colour between the casque and the 
ridge of the bill. In ihe second year, the fore i>art of the casque begins 
to rise and spread Itself out above the bill; but does not acquire its full 
dimensions and characteristic shape till the fourth or filth year, as will be 
more particularly noticed hereafter in speaking of the young. 
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This species is i^regarious, like most others of the Genus; of staid and 
serious man tie rs and motions ; folt ol' conlitlence anti t|uietnea3; and seem¬ 
ing to prefer the fev open and cultivated spots in the wilds it inhabits— 
which spots are usually limited to the banks of rivers. There, perched on 
the top of some huge, fantastic Bar tree, you shall see this large, groleafpie, 
and solemn bird ait moliouless for hours, with his neck concealed between 
the high shoulders of liis wings, and hts body sunk upon his tarsi; the 
very type and emblem of the orient world ! 

Occasionally, he will take a short flight accompanied by one or two 
compatiions (for he is a social bird,) to some other higli tree ; never, so far 
as 1 have observed, alighting on the g^und, nor on a low tree. Twenty or 
thirty birds are commonly found in the same Einmediate vicinity—six or 
eight, upon the same tree, if it be large. And they will continue perched 
for hours with the immoveable gravity of judges, now and then exchang¬ 
ing a few syllahjcs in the most subdued lone of a voice as uncouth as their 
forms and manners. 

This subdued articulation is not louder than, and is similar in character 
with, the low croaking of a bull frog. But, if the remorseless gunner in¬ 
trude upon this solemn congress and bring down, without mortally wound- 
itig one of its members, the clamours of the captive bird will utterly amaze 
him. I cannot liken this vehement vociferation to any thing but the bray¬ 
ing of a jackass -its power la extraordinarj', and is the consequence of an 
unusually osseous structure of the rings of the tracluea and of the larynx. 
The Horarhi flies with his neck stretched out, his legs retracted, and his tail 
leve] led an d somewb at ex pand ed. H is flight is st rai gh t and laborious, w i ih 
heavy uniform frequent motion of his wings, which, though ample in size, 
have not apparently a corresponding degree of energy;—1 presumo so, from 
tho short, straight, and luborions flight of the Ilomrtli; and Dr. Bn aw ley 
infers the same thing from the lax concatenation of the veriebrte of his hack. 
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With respect to food, my impression is that the UOmrAi is almost 
exclusively frugivorous. Tliat he is altogether so, eerlam is ub^ 

questionable; for, out of six btrils which 1 opened in January and rebruary, 
there was not one the stomach of which contained a single particle of any 
thing hat the fruit of the Pipal tree. 

When and how llie Homrai iiidificfttes. X cannot ascertain: but I pre¬ 
sume that his habits in respect to breeding are smiilar to those of the 
Jitfccros Nipaicnsis, a species of nearly equal size, tenaniitig the same 
region which I described four years ago in the Society’s Transact ions. And 
it may bo observed, that this peculiar uidification explains the serious in¬ 
jury done to the bill; whicb noibing that is known of the bird’s habits m 
respect to food will, in the least, account for. TJie mature male of the 
Hdmrai species measures four and a liaU feet long, and six feet in wjdiU 
between the wings. 

The hill is nearly a foot in length, of straight measurement,—consi¬ 
derably more, if measured along the curve; and the tail is one and a half 
foot. The hill and casque are both extremely large, and bear a close 
resemblance in Ihcir forms to tliose of the Bi/ronUd Bneetvs. The legs are 
Short and stout, and the feet exhibit the perfection of that peculiar struc¬ 
ture which induced Co vita, to separate his Syndactyles from tlic promis¬ 
cuous heap of the Passerine birds. The body is full and plump, but very 
small in proportion to the size of tlic extremities. The neck is as long as 
the body, the ^-ertebne being large in size, tliough few in number. It is a 
long, lank bird, of uncompact structure, almost helpless on the ground, and 
of hut limited power on the wing, with feet incapable of grasping, in the 
raptorial sense, but admirably suited for laying a strong hold upon the 
larger branches of those tall trees in ^ hicU the species seem to spend nearly 
their whole lives—feeding and roosting in one and the same place, and 
having no necessity to go abroad in search of water, since they never take it. 
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The hill is e:(tTemely large, cleft to the eye, smooth, hand, considerably 
arched throughout, much compressed, except at the base, where it is as 
broad nearly as high, the cutting edges broken and separated in the cen¬ 
tral parts of the hill, closed and even towards the extremities, but not in¬ 
terlocked. The cutting edges are composed of a separate brittle substance, 
which, in the perfect bill, is furnished with scr/ations. But as these ser¬ 
rations, together with most of the substaoee containing them, are not deve¬ 
loped in the young bird, and are soon, for tiie most part, destroyeil, nor 
ever afterwards replaced, in the maturer one, it is ns diflicutt precisely to 
define them as to conceive the purpose for w'hich they were intended. 


The hard substance in which these serrations are cut, likewise lines 
the whole inside of the bill, and is never ttseU' entirely destroyed on the 
cutting edges, though the teeth-Sike processes are : its entrance Into the 
composition of the bill, must give the bill considerable additional power. 

The palate Is placed near the cutting edge of the upper mandible: in 
the lower majidible it is remoter, except near the tip, w here, as in the upper 
one, the palate lies in contact with the cutting edges of the bill, both inan- 
diblea of which are nearly solid tow ards their forward extremities. A sharp 
ridge runs down the entire centre of the inside of eitJier matniible. Tfie 
upper and lower mandibles are of equal length, and raUier sharply pointed. 

The casque is rested on the basal part of the hill and on the cranium, 
passing beyond the posterior boundary of the latter more than an inch and 
a half. Its most forward point is about four inches before the eye; its 
most bindward three and three-quarter incites behind it. From the lip 
of die bill to the forward point of the casque, nine inches. The casque is 
frail, iiollorv, very large, flat topped, broader than liigb, as broad almost 
before os behind, its upper surface level with the margins, posteriorly 
dipped between them, and inclined towards the ridge of the bill, anteriorly; 
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squared behind, concavely creaceiited before, ivith tlie horns of the crescent 
elevated one Inch ahove the bill, and directed forwards and downwards 
with a slight curve parallel to the bend of the bill: the posterior edge of 
the casque, fall, rounded, and softs the lateral and anterior edges, spare 
and hard. 

The nostrils are small, subtriangular or irregular oral, traosviersely 
cleft, placed at the base and top of the bill, ^bere it joins the casque, and 
covered with incumbent reflected setaceous feathers. 

The tongue is fleshy, flat, small, with point entire; its position, the 
bottom of the throat. 

The bead is small; the parietal and occipital bones, fimi and solid ; 
those of the anterior parts of the sknll, cellular and feeble; the occiput, 
strikingly defined and furnished with large transverse and vertical cnatsc; 
the orbite, medial and almost entire. Both eyelids have strong brisdy 
lashes, the npper being tlie stronger and conspicuously flatteoed or 

depressed. The tail is long and rounded slightly, consisting of ten very 

broad, strong, feathers of nearly equal length, but the laterals somewhat 
shorter than the centrals, and subgradated from below. 

The wings of medial length, high-shouldered, rounded, acuminated, 
the sixth quin longest; the fifth and seventh nearly equal to it; the first 
and second much smaller, narrowed, sharp, and incurved ; the longest pri¬ 
maries and longest secondaries, equal; the tertials and scapulars, small. 

The legs and feet very stout. The tarsi, low ; knees plumed before; 
acroUtrsia, brokenly and heavily scutcUated; posterior and lateral surfaces 
of the tarsi, covered merely with coarse reticulated skin; the toes, ofsub- 
medial length, depressed, broad, shielded by aliugle row of transverse 
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Iteavy scales, and of strictly ^resaorial or synilactyte cliaracter; the nailsp 
ainched, compressed, obtuse. 

The dimeuslons will be givea in detail in the seqacK The colours are 
as follows; 

The casque and upper mandible of the bill, deep waicen yellow, merging, 
iQore or leas, into rich red, on the top of the casque, and towards the lip of 
ilie upper mandible; tbe tip itself, and the lower mandible, ivory white; base 
of both mandibles, anterior and posterior surface of the caatine, a line along 
tbe ridge of the bill. Its cutting edges, and tbe wbole inner surface of tbe 
bill, black; iris, intense crimson; legs, deep obscure green; nails, black¬ 
ish ; naked skin round the eye, full black; body aud wings, subternitnal 
bar on the tail, cliiu, and junction of the bead and neck, btnek—tbe body 
above and wings, feebly glossed with green—the rest, uuglossed; neck, 
yellow-tinged w'bite; tail, pure white, witb a broad black bar crossing it 
entirely at tbe distance of three inches from the lower extremity: all but 
the two tirst quill-feathers of tbe wings, broadly wbitened at either extre¬ 
mity ; tips of the long covetLs also white, forming altogether two conspi¬ 
cuous white bars on the wings: vent, rump, thighs, legs, and upper and 
under tail coverts, dirty while. Tbe unctuous secretion from the rump is 
of a yellow colour; and, eilbcr with Ibis, or with a local aecretioti of the 
same kmd, several of the prime quills are dyed on the white part of them* 
going to form the upper bar of the wings. Why this spot should be thus 
dyed, and no other part of the plumage, I cannot imagine; but note the 
fact, because all my specimens agree in respect to it. 

The whole plumage of the liead, neck, inferior surface of the body 
and of the thighs, is lax, discomposed, and more or less setaceous; that of 
the bind bead being i^so aomewlmt elongated, forms a slight drooping 
crest. The crest and tfio neck feathers, the bird erects partially when 
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much excited. The female and young of a year old have the legs and 
plomagc coloured exactly Sike the male ; from which the former diflers by 
being smaller; by having the irJdea of her eyes* pure hoary; the naked 
* skin of the ophthalmic region, pale purpuresceiit dusky; and lastly, by 
wanting the black colour which distinguishes the casque, and ridge, cutting 
edges, and interior surface of the bill, in the male; those parts ot the 
casque and bill of the female, being red, like the subterminal portion of 
the upper mandible of both sexes. The mature female’s bill and casque 
are shaped like those of the old male, hut are hotJi smaller in proportion. 
The young have the hill much less arched, and thicker in proportion 
to the lengtii; the cutting edges are entire, void of brittle substance or 
serration; and there is no casque, or rather the casque has no developed 
meat or separation from the bill, anteriorly : for, posteriorly, it has both, 
very soon after birth. In the secoud year the anterior portion of the 
casque begins to separate itself from the ridge of the bill, exhibiting a 
wedge form; the opex of which, gradually receding during the third year, 
in proportion as the casque acquires more breadth and height in front, 
comes at length, in the mature state to form the centre of that inward 
curve or crescent, the ends of which are the homs of the old bird’s casque. 
The younger the bird, the narrower the casque in front. Old age alone 
makes it nearly as broad before as behind. The sketches appended to 
this paper will complete the illustration of this point, which is of importauce 
as a guard against the multiplication of imaginary species, derived solely 
from divetaities in the shape of the bill and casque. The bill of the young 
is at first of an uniform pale greenish yellow, with a small portion of black 
at the base only. Their iris, whatever the sex, is at first, hoary, tike the 
females; and the ophthalmic region, pale dusky. Posfcrior/y, their 
casque is soon darkened, if tliey be males—reddened, if they be females; 
but the black or red space defining the separation of tlie casqne and bill, 
anteriorly., is later manifested; because its manifestation depends upon the 
developement of the casque itself in that the last developed part of it. 
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The black ot red (accordmg to sex) of the cutting edges begins to 
show' itseif before the close of the 1st year, and is os abuiudant in quantity^ 
though less intense in hue, in the '2nd year as ever afterwards. Indeed, 
the brittle edging of the bill, which is alone thus coloured, no sooner is 
perfected than it begins to be rapidly destroyed, together with the serration 
which belongs to it—an enigmatical circumstance—like, indeed, every 
other connected with the purpose and uso of this most remarkable organ. 

Dimensions of the mature male and feniaJe. 
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laminated, and bearing a close rescniblaiice to proper hom, wliile that of 
the latter is mucli iMnner, of a fibrous consfisteiice, and nail-like in atruc- 
tare. The edges of the bills, of both mandibles, for about two-tbirda of 
their length from the point, are horny, but the surface is so irregular and 
jagged, that their appearance leaves iio doubt that much of the natural 
structure has been broken off, by the use \i'hicb the bird makes of its bill- 
In consequence of this, when the jaws arc closed, there is a considerable 
vacancy between the cutting edges throughout the whole central portion of 
the bill. In some specimens in Mr. Hodgsos’s Collection the fractures 
have taken place at such regular intervals, as to give to these parts tlie 
appearance of natural indentations. 

To entertain this supposition, liow-ever, would be erroneous, as there 
is evident reason to believe that in a bill, which is perfect, the horn by 
wlitch it is covered does not extend to its edges, but terminates just before 
it arrives at these, in a substance not very much unlike solid bone. The 
chief difference from the latter, is, that it is exceedingly brittle in its nature, 
though it is by no means deficient in compactness. 

That this substance borders tlie edges of both mandibles in their 
natural state, is confirmed by numerous portions which are here and 
there left, in all the specimens 1 have examined. There is, also, a distinct 
line along the hills denoting the termination of the horn, into this hard 
structure, which in some individuals is of a red colour, and in others, a black. 


Tljcrc is no trace of reproduction, after a portion has once been destroy¬ 
ed, and so much of it is lost in early life, that in theniaturs bird, the only 
portion which remains perfect, is that which is situated nearest the cranium. 
In six out of seven of these birds w iiich 1 have examined, all these remain¬ 
ing portions of sound bill, have certain serrations on their edges, which 
proceed from this hard substance: in none, however, were they arranged 
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with sofficicut reeularity. to adroit of description, except in the individual 
from n hidi tlieBc notes arc chiefly taken. In this fourvery distinct ones, 
may be said to exist on the lower mandihle, the interval, between them 
being so uni form, tmd their shape so similar, as (from appearance alone) 
to warrant the conclusion, that they arc natural productions. In the 
seventh sitecimen, however, (which was a young bird supposed to have 

been hatched last rains.) these serrations are not visibie in either mandible. 

Whether (in the perfect bill.) these tooth-iike processes always exist, 
1 will not pretend to delennine. If they siiould be found to do so, it would 
at least, become a mailer of quesUoti, for what purpose they are destined. 

The circamstance of the birds being deprived of a greater portion of 
the hard substance consUiuiiug the edges of the mandibles, in early life, 
never afterwards to be replaced, is n strong evidence that such formations 
are not necessary in aiding them to secure their food, moreover their 
presence would not correspond with the supposed natural habits of birds 
of tliia class; and, furthermore, as there are no corresponding depressions 
in the opposite jaw, and as the birds live very well without them, it is 
reasonable to conclude, that the existence of serrations on tlie edges of the 
bill roust be dented, ns necessary forrontions, while to account for their 
presence, the exceeding brittleness of the substance on which they are 
situated deserves consideration. 

The osseous structure beneath the horn, as will be apprehended from, 
the enormous size of tlie bill, is very light, and cellular throughout, The 
same structure is also observable in the bones, at the base of the skull. 
The casket on its interior exhibits nothing but innumcrahle, and minute 
processes of bony matter, which intercept each other, so as to form a reti¬ 
cular arrangement. The upper mandible is firmly joined to the skull, 
and admits of no motion whatever. This variety (which is met with in 
very few birds) may be nccouiited for iu the present species, by the large 
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casket being fixed to tbe bill, and resting posteriorly on the vertex of the 
cranium. If therefore the upper mandible was moveable, the casket would 
become subject to the same motion. The orbits, when compared with 
those of most birds, are small. There is no trace of a bony septum 
between them, but tbeir division is clFceted by a membraneotis partition- 

Tbc cervical vertebrse are twelve in number. They are articulated to 
each other by means of small eminences, whicii constitute real joints. 
This provision, which is common to all birds, gives to them that peculiar 
freedom, of motion in the neck, which the whole class more or less possess, 
Tn the Euceros this motion is considerably restricted, in consequence of 
the firmness with which the ligaments bind these veriebrte together, par¬ 
ticularly the large one which passes along the proterior part of the neck, 
and attaches itself to the spinous processes. 

There are seven dorsal vertebne—which are articulated to each other 
by synchondrosea, or plane Joints, They are all separated, but the first 
three are so drmly connected by ligamentous structure as scarcely to 
admit of any motion { the lematuing four are more loosely joined. 

It may here bo noticed, that as the dorsal vertebne of this bird are 
all moveable, it becomes a matter of question whether its power of flight 
is in any wav remarkable- Except in birds w'liicli do not fly, ns the 
Ostrich, &c. it is by no means common to meet with examples, where the 
dorsal vertebra; are all separated; two or more of these are generally 
found to be anebylosed at their spinous processes, or the whole of this 
part of the spinal column may be rendered fixed and immoveable, by the 
connecting ligaments being substituted by bone, as is very generally the 
ease in birds possessing any extraordinary activity on the Hfing, or 
extensive power of flight. 
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This immoveable structure of the dorsal vertebrm of such b^r^^3 is 
believed to he necessary to give support and steadiness to the trunk, 
during their varied and violent motions in flying; and Blumknbach ailirms 
that the want of motion inseparable from it, is compensated by a larger 
number, and greater mobility of the cervical vertebrm. 

In consistency with this supposed system of compensation, the 
Buceros which has dorsal vertebrae capable of considerable motion, has 
but a small number of cervical vertebr®,* at^d those rigidly connected. 
From this structure 1 infer the limited power of the Buceros on the 
wing. 

The lumbar vertebne, as is usually met with in birds, are all anchy- 
losed. The remains of the three first are visible, but their total number 
cannot be ascertained. The tail consists of eight bones. TJve last of 
these is the largest, its greatest length measuring 2^ inches by 1| in 
breadth.t Ail the bones have targe transverse processes. They have 
also spinous ones situated posteriorly, and the three last bones, have in 
addition these processes arising from their anterior surface. 

There are seven pairs of ribs, namely, six pairs of true ribs, and one 
pair false, i. e. not attached to the sternum. The true ribs are joined to 
the sternum by intermediate bone. 

The pelvis is similar in formation to that of birds in general, except 
in those which have it closed in front. The length of the os innominatum 
is 4^ inches, and 2jf inches broad. 


• Tli« bin! bi« lh«i«ine Dutnber of cmicol vcticbm ai the riven, md one Im ihan the eoct. 

t The dintfluou of thii boco ate eeiicea in coiuequeece of the hifti beitijr ohHrvtd lo erect 
uiu uputd in tiii feiibtn. 
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TIig uternam measures in length inchest, And in brearlth 2g^ inches. 
The large crista which is situated on its centre and anterior surface is 
continued down the whole length of the bone—and is elevated above 
the sternum at its most superior part inches. At this point is united 
the os jugale, (raerrj^ thought) the cornua of which proceed outwards and 
upwards, and nearly parallel with the two large davides. to meet the 
scapula] at the point of cither shoulder^ ivhcre these three bones become 
united by ligament, and form the glenoid cavity of the Humerus. 

The wing is composed of the following bones. 1st. The brachium_ 

which measures 5^ inches in length. 3ndly. The two bones of the fore¬ 
arm (cubitus) in length 8A inches. On the largest of these bones are 
fourteen small prominences, arranged longitudinally, which denote the 
attachment of the quills of the secondary feathers of the wing. 3rdly. 
Two small bones of the carpus. One articulated by firm ligamentous 
structure to the end of the small hone of the fore-arm. The other is 
attached to the large bone, by means of a long tendon, which is 
inserted at about the terminal third of this bone, and it is joined to the 
metacarpus just below its articular surface by ligaments. This bone in 
situated in the bend of the wing, and plays on the outer eondylc of the 
metacarpus. 4lhly. The metacarpus consists of two bones consolidated 
into one at either extremity, and open iu ilie centre. It measures in 
length 25 , inches, dthly. The thumb (lalse wing) formed of one small 
bone, articulated to the metacarpus on its edge, and immediately below 
the carpal joint, Gthly. The two fingers, that which lies on tlie Rftme 
line with the thumb, has two phalanges, the other but one. 

The Leg, The first of these bones is the femur, in length 4 inches. 
Sndly. The tibia and lihula. The former measures inches in length. 
The fibula, which cau scarcely be said to exist, iu most birds, is very 
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distinct in Oiis- It enters into the formation of the knee joint, and com- 

pletes the outer border of the articular p^not the outer condyle 

of the femur renting on it* 

The breadth of its articular surface is f of an inch, I'roiti this it is 
conlinued down the outer edge of the tibia, but has no osseous connec¬ 
tion with tins bone, for 25 . inebes in its extent, here the two become 
consolidated, and towards the termination of the bone, above the articula¬ 
tion. a Binail speculum of bone arises from the tibia, which denotes the 
tcnJiualion of the hbula. -Irdly- One metatarsal bone Canswera to the 
tarens) inches in length. To this the toes are articulated. There ia 
also anoUier which is attached to the metatarsal bone, by a broad 
synchondrosis, and proceeds obliquely outwards, for the exclusive attacU- 
ineat of the great toe. This bone has been observed in some birds of the 
Parrot kind, and 1 can testify its existence in the foot of the Kiiig-fisher. 
It is difficult to convey an adequate description of its shape, in the pre¬ 
sent bird (^Buceros) it is nearly an inch in length, and half an inch broad 
at its articulation to the great toe. It has two prominences on its articular 
surface. reaembUngcondyles, the inner one being twice the size of the outer. 
To meet these, there are corresponding concavities at the base of the first 
phalanx of the great toe. by which a very perfect joint is formed. There 
is a groove in the metatarsus in which the base of the small bone is lodg¬ 
ed. 4lh, The toes. The great toe has two phalanges. The one nest to 
this has three, the middle toe four, and the last has five. 

Meatorandim emetmittg the anaiotn^'t^ the ttmgve and vocal organs of the 

Homrtd Mnccros. 

The tongue consists of a small fleshy substance of triangular form, 
and measures about f of an inch in length, by an inch in breadth. 


HOMRAI OF THE HIMALAYA. 
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On its superior surfitce, and to^rards its base, several small cartilu- 
glhous processes are seen with their points directed towards the throat. 
Its edges, on this part, ore also barbed by similar structures. 

*■ 

There are no papills observable on its surface, nor cun it be consider¬ 
ed an organ of taste, since it is so firmly connected to the shealb of the 
lower mandible, as to admit of little or no elongatioti even with the aid of 
considerable force, which I applied very shortly after the bird was shot. 

The tongue terminates by a strong fleshy attachment to Lite os 
hyoides, and is further connected to this hone, by a process of cartilage 
which arises from the body, or centre portion, of the latter, and becomes 
embedded in the ranscnlar structure of the organ to about half its length. 

The 03 hyoides consists of five distinct bony portions ; viz. The 
body or centre portion, and two pairs of cornua. The first pair of the latter 
are attached to either side of the body; at the ends of these commence 
the second pair, the two being joined together by syiicboudrosis. Their 
united length on either side is three inches. The second pair terminate 
by two round cartilaginous ligaments, which measure f of an inch in 
length. 

Besides the cartilaginous process which arises from the body of the 
os liyoides, and gives attachment to the tongue, there is a similar one 
which proceeds from its inferior edge, which is loosely bound to the poste¬ 
rior surface of the trachtea by bands of ligameatous structure. 

The superior larynx is formed anteriorly and latterally of bone, its 
posterior part being completed by membrane. 


DESCRIPTION OF THE BUCEItOS. &c. 


Th6 annuli of the Trachea are all more or Jess ossifiedj ami there is 
also a bony addition at the inferior larynx, which . latter may probably be 
the same as that found in some of the Morgan sers. 

M. J. BRAMLEY. 
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C03IPENSATION MEASURING APPARATUS 

OP THE 

GREAT TRIGONOMETRICAL SURVEY OF INDLL 


By captain EVEREST, 

Ariilhrjfr 

WILA. KAul r.O.fti ^ AND SrFEmNTRJffDKST Of TUB 

OBZATTRIGaNOafErKlCAL ^!LV£1* Of INDIA, 


I4r niAiia»« ^ a X^urv ddhxwd ik tSuitreim ^ tht AppaniM*^ F^dcai ^Triji iy 

wi lAi: lllA Menk, lill.} 


NaTHjNG seems easier^ at first sight, than to measure a straight Hue! If, 
for ex am pie p it were wanted to ascertain the length of the room we are in, 
or the table at which we are sealed, the mode commonly used on snch 
occasions would be to take a foot rule and try how many feet and inches 
it was, aod this would be quite a suffieieiit solution, provided that there 
was no further object in view* But suppose it were necessaryi for any 
particular purpose, to know the exact relative lengths of two rods or bars, 
one of which had been determined in the national measure of France* and 
tbe other in that of Great Britain» Here, at first sight, is a very different 
state of the case, for the English rod has been measured with a foot rule, 
and so has the French; but though they should be of perfectly equal size, 
tile lengths would not be expressed by the same number. 
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Now*, therefore^ it will be necessary to enquire a little further into 
first principles; and let us think, for a moment what is afoot? The 
definition of a foot is twelve inches. But wliat is an inch ? Three barley¬ 
corns make an inch, as we are told al school; but unless it can be shewn 
that the cam of barley in France Iiave grains longer than those of England, 
it wtU be difficult to shew why the French foot is longer than the English, 
^ it actually is. in the ratio of seventeen to sixteen nearly. 

Our enquiries will lead us at last to the conclusion, that what is called 
the standard yard of Great Britain is not in itself a very deteniiinat© 
quantity; for take several carpenter’s rules and com pure them, and two 
oftbemM'ilI hardly ever be found alike; or take several brass Gunter’s 
scales, as they arc called, made by dift'ereut makers, and they will by no 
means correspond with each other, nor Is it easy to conceive how they ever 
should, for the old standard of reference, which was three graina of dry 
barley, must vary from causes almost Innumerable. Indeed, in respect to 
national measures we owe no thanks to the wisdom of our ancestors. 

Every country in Europe has its own particular measure. We have 
the Uoman palm, the brnccio of some parts of Italy, the ruthe of Dautzic, 
and Dumerous others. Most countries, however, use the term foot, becauso 
it is supposed to have some relation to the part of the human frame most 
easily accessible, and whether It is ow'ing to what are called the degene¬ 
rate modern days, or wfietlier the foot originally was taken as a standard 
of reference with a shoe on it, certain it ia tliat twelve of our inches, 
now-a-days, would be rather a longer foot than suitahic to ornament or 
utility. 

It will hardly be credited, yet it is an actual fact, that there are in 
Europe alone upwards of a hundred difTerent national measures, no two of 
which had, until lately, their relative values thoroughly known; but if 
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this silOuld seem matter qf surprise, still more extraorilmary must the fact 
appear, that until Captain Katea's experiments, there were measures 
bearing the same rleiiomination in our own country, none of which corres- 
pontleil, so that every instrument maker, when, be constructed what he 
called a standard scale, meant his own standard, which he had either arbi¬ 
trarily fixed for himself or inherited from liis predecessor. 

The want of a determinate idea as to the measures of antiquity, has 
always been a subject of perplexity to Historians,^!a fact, in consequence 
of that defect, all the geographical details which we derive from that source 
are a maise of conj'ecture for the ingenious to build airy hypotheses iu. 
Perhaps, however, this system, incongruous as it is, might have been sulB- 
cieiit to answer the ordinary purposes of life, and, if the question had never 
been started respecting the figure of the earth, would, in all probability, 
have been hut little agitated, if at all. 

This was at first a mere speculative question r it Jiad been found by 
M. RiLuaa, a French mathematician, who went to make astronomical 
observations at Cayenne in 1072, that the pendulum of hia astronomical 
clock, wliich had been adjusted to mean time at Paris, lost above two 
minutes every day, and he was obliged to shorten the pendulum one-tenth 
of an inch to make it keep time in the latitude of 4 .' Such was the 

state of science at that period, (and we are not yet two centuries removed 
from it,) that when be drew conclusions from this respecting the diminu¬ 
tion of gravity, his opinions were scouted by almost all the Philosophers 
of Europe. Huygens was the first person who gave the subject fair con¬ 
sideration, and as he brought with him an overpowering array of mathe¬ 
matical reasoning, combined with inexhaustible patience, he soon discov¬ 
ered that pendulums must vibrate slower as they approach the equator ^ 
but even Huvoens could not solve the difficulty of assigning the form 
which the earth must assume. He made what we should call the two 
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hemispheres consist of two parabolic conoids, the bases of which met .at 
the equator, where there was a ridge forraod. 

Now, Navigators had gone over tlie equator, and they knew very well 
that the line was a mathematical line—that their ship did not strike 
against, or shew any manifest signs of such a ridge, and besides this, two 
ptiimU lines placed on opposite sides of the equator, but near each other, 
did not shew any sensible dtflerence in their directions, nor did nature on 
enquiry appear to vary from her usual course of doing nothing abruptly. 

Sir Isaac Newtok -was the first person who gave any solution of this 
question. In Prop, 10* Book 3d of the Principia, he demonstrates that a 
homogenous body like the earth might, in consequence of its diurnal 
motion, form itself into an elltpsold of revolution, whose Polar axis vras to 
the diameter of the equator as 229 to 230, This soludbn was the effoit 
of the new arm, then, for tlie first lime, brought to bear upon this disputed 
point, for unless the law of the variation of gravity inversely as the square 
of the distance had been previously discovered, no power of analysis ever 
would have sufficed to elucidate it. 

But tbe demonstration was imperfect like almost all first attempts, 
and some points were taken for granted w'hieli were not inathematically 
true. Wo'i shall tlad some of these pointed out by M. Claieaut, one of 
w~bich is very important to the subject, and consists In the annunciatiou ^ 


* PHtFrQiiTiD XJX^^— Enl igituj Diam^ifir Teirir mi ipiiui diamcrnim 

per polos ui -liicchpic cura TurriK sciuttliajiicter niediocrif jyictji mcPsui^Aifi E^icarii iit 

Pedum 19615300 m-u ntUmriini 30^,10 (podto quod mllbii? iJi lO'cnfyra pedum 5000) 

terra idlior erit ad iE»i|i»k 0 rciiii (jimnii «ii pctcki esccc^^y pedum $m mniuruen IT^^p 

f ii Nt ali£ dc Toir que ue tkcoril^me eit entieremenf corntnire d ce que Kewtoa u AvaDur 
d»iii Tfl propmltltin du Irotiiovie livre dea Piinoip^# P. 9511 FS- 50. 

t T«imi Prop. KX, Ef pmptereA krra diwr ett mih qiinm pfi^ 

iup«rii3re caIcuIi^ ddELAior id quom in fudimi propo iupctOciein. 
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that an increase of density in the earth, from the surface to the centre, 
would be attended with a greater protuberance at thee^juator than in the 
cases of homogeneity. 

As it is not an object to enter iato a minute inTCstEgaiiou of this 
abstruse question at present, this part of the subject may bo dismissed 
wiih the name of M. CLAiaAUT, w'lio first fully considered the question of 
the figure which a planet must assume with a density gradually increasing 
from the surface towards the centre. 

The theory of Sir Isaac Newtox was not well received at first^it 
impugned the doctrine of the vortices of Dcscaetes, which was then ia 
high favor in France. M. Picard had measured an arc of the meridian in 
Franco between Amiens and Malvoisine about 1 % of the quadrant; 
MM. Cassise, De la Hr re, and others, resumeil this, and continued it 
throifgli the whole extent of France in several sections, which were finish¬ 
ed in 17 fO, and tt was found that the lengths of the degrees diminished as 
the latitudes encreased, which rather tended to give an elongated than an 
oblate form to the globe. This was afterwards found to result from cTTors 
of computation, but since the comparison of contiguous degrees is not the 
best way to determine with great accuracy so very small a quantit}^, as 
thecompression wouidbe. the Government of I,oois XV, resolved on 
fitting out two expeditions, one of which should measure an are as near 
the equator and the other as near the pole as possible. 

It was m 1735 that MM. Bouguee, De la Cond amine, Godin, and 
Eoveral assistants and artists on the part of the French Government, ac¬ 
companied by Dons Juan and Dlloa, on the part of that of Spain, went lo 
Quito, in Spanish America, and at the same time tJie northern expedition 
under MM. Maupeetuis, Clairaut, Movnieh, Camus, Celsius, and 
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others went to Tomeo in Laplutnl^penmasion having been obtained from 
the Swedish GoTernmeTit for thnt purpose^ 

Both these expeditions were fitted out with the best insitr uni cuts 
then to be obtained, at the expence of the French tJovemment. The 
operations under tiie equator occupied upwards of ten yearn, and those of 
the polar circle about two. 

One cannot too much admire tli© determination and constancy witiv 
which the French Government seems to have been actuated on that occa¬ 
sion . The ooHs probitHdi did not lie with them more than with us, per¬ 
haps not so much so—nature and fortune had bestowed upon England the 
greatest philosopher mankind ever saw, nnd our ancestors must bear the 
reproach of having neglected as unworthy of them that pre-eminence in 
science, which hod It fallen to the lot of any other nation irt Europe, would 
have been looked on as a high source of pride. It is very true Sir Isaac 
Newtox was recompensed, whilst living, by a lucrative post at the Mint, 
and it is equally true that monnments have been erected to him in West¬ 
minster Abbey, and elsewhere ; but the best monument which a grateful 
country could have bestowed on this most eminent and distingoiahed of 
her sons, would have been to establish the truth of the doctrines he had 
promulgated by actual experiment, instead of leaving them entirely to the 
mercy of strangers. 

Not to dw'ell too much upon these preliminary matters, it will now be 
advisable to explain what the figure of the earth hns to do with the subject 
on which we started, for it is desirable to show that this is not merely a 
speculative point for the philosopher to amuse himself with in his closet, 
but one of actual practical utility, according to the conception which 
J have of the meaning of that terni. 
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If it be conceded that geography is usefuj-^then there is no pure source 
from which we can draw our elements, but this. Let us measure a 
distance on the eartli s surface by the priuiitive mode of the drying of 
a wet leaf* the more modern method of the duration of a smoking 
pipe,t by pacing, by chains, by rods, by perambulators; we must (do what 
we wiU) for geographical purposes reduce the distances so found to degrees, 
minutes, und seconds, of latitude and longitude. But unless we know how 
many miles, or feet, or pipes, go to the degree, the mode of comparison is 
wantiog to complete the reduction. 

If the earth were quite spherical, all degrees of latitude would be 
equal, and all degrees of longitude would vary as the cosines of the latitude, 
hut that is not the case if it he compressed at the poles, for the length of de¬ 
grees of latitude would then increase as we recede from the equator, and the 
length of degrees of longitude would.cease to vary in the above proportion. 

There is a class of people wlio will reply to this that we have only to 
look into any elementary book on arithmetic, and there we shall find tliat 
sixty-nine and a haJf British miles make a.degree t^ihe same gentlemen, 
amongst whom Mr. CoeaETT has occasionaUy figured, whilst the humour 
was on kirn, together witli many others as far surpassing him in rank as 
he does them in intellect, wdi be ready to declare that pounds, shillings, 
and pence are the only useful knowledge, and that tare and tret, and 
bills of pareels, are the fittest boundaries to limit the mathematical educa¬ 
tion of Bug] ishmen. We all must recollect M, VoLTAifiE'e story of Jea>'- 
NOT and CoLi j!. How the young Jjeass’ot suddenly became raised to the 
peerage fi'om being a peasant, and how'the father and mother of Jean not 


* A priLctice coniDiaii iriJi ihe HindsoM^ 

t riio Dutch bocTi at the Cape of Gofld Hope cfltnEiwmlj admale bj tbii metlud. 1 vn told 
llic niliyci of the hilij ufir 4ttam do the saitio. 
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dij^cussed with his governor what he was to be taught, but that author 
roiTSt be left to speak for himself, for it is impossible to iraptovo upon his 
delicate irony by any description. 

iMuis qu’ apprendra-t-il done 1 Car encore faut-il qu'il sache 
quelque chose; ne pourroit-on pas lui montrer un pexr de geogrophiet 
A qnoi cela lui servira-t-ill repondit le gouverneur— qunnd Monsieur io 
Marquis ira dans ses toixes, les postilions ne saurout ils pas ies chemins T 
ila no 1' cgnicront certainement pas/’ 

We are all acquainted with what is called the precession of the equi¬ 
noxes. The mean annual precession is the joint effect of the Sun and 
Moon, acting on the protuberant portion of matter abont the equator, and 
is determined by finding how much any particular star has retrograded 
in right ascension, by a comparison of observations made by the older 
astronomers with those made in recent days. 

But Bradl^v never would have been able to separate the Inequalities 
which he detected only in heaps and parcels into the atoms of aberration. 
Solar and Lunar nutation, and inequality of precession, unless he had 
had an approximate value for the excess of matter at the equator, and 
it cannot be doubted for a moment that the nearer we approach to the 
real value of this astronomical datum, the more truly we shall be able 
to assign the amount of the edects which are produced by it. 

Not to tarry loo long at this part of the subject it will suffice to notice, 
that on account of the elliptichy of the earth's meridians, the direction 
of gravity is not towards the centre, and that in the determination of 
Lunar parallaxes it is necessary to compute the angle, which the nonuol 
makes with the diameter drawn to any point on the surface, but this 
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angle being a fonction of the compression, a knon'ledge of the figure of 
the earth bceouies here also an indispensable condition. 

Enough has perhaps already been said to warrant the conclusion 
that this is one of the most important problems>of astronomy in respect 
to practical utility, and he who would deny the expediency of prosecut¬ 
ing the researches necessary to its investigation, must be prepared to 
pronounce the same sentence of exclusion against astronomy as con¬ 
nected with navigation, against geography, against every other branch 
of science, or else to waive all claim to consistency. But the figure of 
the eartli can only be known by a comparison of measures made in 
parts of the globe separated from each other by a considerable dtftercnce 
of latitude, such as two large arcs of the meridian or of longitude. 

Hence then wo arrive at the absolute necessity, as far as science is 
concerned, of establishing the exact relative value of the units which have 
been used as standards by the various nations who have engaged in what 
are called Geodeiical opemUons, and first it is of all things requisite that 
we should begin by having some decided measure of our own. 

Eot this puqiosethe Parliament of England selected the vard used by 
Mr, Bian as the standard, and Captain KAT£;a had the task assigned to 
him of comparing all the other measures, such as Sir Geo-Siiuckbuiioh a, 
General Rov’s, &c. with this j a detail of the experiments made for this 
purpose will be found in the Philosophical Transactions for as also 
tlie comparison of the English and French standard measures with each 

other,r 


The French at tlie time of the Revolution of 1791, when the rage for 
fraternizing and levelling was at its height, sought for some means of 
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establishing an nnivereal system of weights and measntea which should 
be common to all nations; but it would obviousljr t>e necessary to that end, 
that some unit, which nature afforded as a constant mark of reference, 
should be fixed upon aa the basis of the system; now nature gircs us 
many lovely flowers and beauteous plants, and a thousand and a thousand 
diversified shapes, but we can only cull from all her productions two units 
w'hich are at all accessible and unchanging. These are the Icngtlis of the 
pendulum in a given latitude, and of the meridional quadrant. The latter 
of these accordingly was selected, and great pains were taken by the 
French to deduce the exact distance from the Pole to the Equator by means 
of the comparison of an Arc extending trom Forinentera to Dunkirk, with 
the former measure of 1735, which I have above adverted to as having 
been undertaken under the government of Louis XV. 

The ten millionth part of the meridional quadrant thus found, was 
taken as the future national standard unit of France, and called the 
Mdtre. 

The old French measure was the toise of fl Paris feet, and the two 
iron bars of this denomination which went, one to the Point circle, and the 
other to the Eejuator in 1735, Imd been Tigoionsly compared with each 
other at the temperature of l.T of Reauniur; one of these, called the 
toise de rAcademie or toise de Perou. was still in good preservation, 
but that which went to the Xorth had been rusted In consequeuce of having 
been shipwrecked in the gulph of Bothnia. 

13* of Reaumur is equivalenl to of the scale of Celsius, or the 
centigrade, and to of Fahierdieit. The English standard temperature 
is 02* of Fahrenheit, The temperature of the mdtre, or module, is zero of 
the centigrade of Reaiunur, and 32 of Fahrenheit. 
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Wg ]iav6 still therefore much to aboli^th before we can arrive at any 
uniformity of tueaf^ures, but iti the present case it is an object to avoid 
confounding the subject of measurements made with a view to determine 
the figure of the earth, with those whose object is the establishing the 
length of the metre. The latter seems to be now generally allowed to be 
a fanciful attempt, for what can it matter, whetlicr we get our standard 
unit from nature or from art? Whether we first fix our foot or yard, and 
deduce the quadrant of the meridian in terms of it; or derive the length 
of our standard from the length of the second’s pendulum, or from an 
aliquot part of the computed quadrant ? 

But to the determination of the figure of the earth, the relative values 
of the different national units which were employed, must be accurately 
known; moreover, as all operations undertaken for the purpose must 
depend on some base, which has been measured under different states of 
the thermometer, and perhaps under great alternations of heat and cold, 
n follows of course that the exact mean temperature must be known and 
corrected, unless some method can be devised of introducing into our 
fipparatu^ the principle of its own coiapeusatioo. 

It IS not an easy task, however, to ascertain the exact temperature of 
a rod of metal; thennometera may be placed near it, but they will only . 
give the temperature of the siLrrounding air, which may differ very sen¬ 
sibly from the metallic bar. 

The mode of measurement with a steel chain has hitherto prevailed 

m Englanii ottd in India, but it is very objwUonabie principally on the 
following accounts. 

1st. The impossibility of knowing it.s exact temperature and the 
consequent allowance to be made for expansion. 
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Sad. Of giving an equal degree of tension. 

Ord. Of preserving tbe joints from the etlects of oxydation and fric¬ 
tion. Other reasons there ore, but they might perhaps be remedied— 
those now detailed are insuperable. 

It is not necessary to enter into the details of tbe various measure¬ 
ments made in France, or of that made by Mai an and Boscovich, com^ 
menciug near tJie tomb of Cecilia Metella, and the high ivay to Alba 
Longa, or the two operations of Yabovqui aiidTAanei in Peru. 

Suffice it to say that in all such operations, the coincidence of a mea¬ 
sured base of verihcatlon with one computed has never been free from the 
imputation of arising from a happy compensation of errors, whilst if there 
were a difference, no surprise was excited by it. 

The apparatus before us is the invention of Colonel Colby , of the 
Royal Engineers, and contains the principle of self-correction for increase 
of temperature. 

* It consists of a aeries of bars arranged in pairs—each pair consisting 
of one bar of brass and one of Iron. The pair thus formed ts firmly 
clumped together in the middle by tu'o cylindrical pieces of iron, so that 
no motion can take place towards the centre. 

Tbe length of each bar is tO feet 1-4 inch, the breadth is O GO of an 
inch, and the depth t’o inch; at each of the extremities an aperture is 
worked out ti'9 of an inch high, and 1*1 inch longitudinally, extending 


• The reader u nf.ired to the neconifUAjipg fUta etmuJnijrg planji, Kctiom ud eJerdtiam of 
the aj’pantiu uid iu ptkcitwl porie, for aavaptuunion of iha deterrptun. 
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ihrough the whole hreatlth, and leaving O'S of an inch of the depth above 
and below; the parts which remain being perforated so as to admit a 
conical pivot to work in the two concentrically. 

Now, if the two bars be placed parallel to each other and clamped 
together as abovcmeutioncd, and if a flat tongue of iron 0-2A of an inch 
Uiick. I'l broad, and 0-2 long, with two pnirs of pivots, each pair forming 
nn axis projecting perpendicularly to its plane, be applied horizontally to 
the apertures abovementioned, the distances between the centres of the 
two axes being 1*0 inch, it Is plain that if one bar increase in length more 
than the other, one extremity of the tongue may, by means of these axes, 
revolve through a small arc round some point near the other extremity; 
and moreover, if there be such anotlier tongue and apparatus at each end 
of the compound bar, both tongues wit] have a similar tendency, so llint 
if the cause be the same of this increase in length, the one tongue will 
revolve through an arc just as great as the other. 

In Colonel CoLnv's system, one of the two bars is of brass, the other 
of iron- The tongue has one axis at 0*5 of an inch from one extremity, 
working into the aperture of the brass bar, and the other at 2*3 nearly 
working into that of the iron bar, whilst the rest of the tongue projects 
outwards. 

The expansions of brass and iron arc variously stated by different 
authors, but they are not far from the ratio of three to two-* I,et us 
suppose them to be exactly so, then since 1*8 inch is the distance between 
the two axes, if double that distance, or 3*6 inch were set oil' from the 
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centre ef the axis, which works in the iron bar on the line preduced 
through both axes, w'C ought to arrive at a point wJilch would in no wise 
be atfecteti by the forces arising from tlie jutting outward or shrinking 
inwards of the ends of brass and iron bars in consequence of increase of 
temperature. 

Upon the principles of similar triangles, this point would form the 
vertex of a set of triangles whose bases are die relative increments of 
the brass and iron bars from beat, and as there would also be some 
nodal point on a tongue similarly situated at the other extremity of the 
compound bar, therefore the distance between these two nodul points 
would he constant, and in no wise liable to be affected by changes of 
temperature, provided such increase or diminution of temperature were 
suffered by each metallic bar at the same time and in equal intensity. 

The difficulty then is to mark these neutral points and it is aceom- 
plished as follows. Two miscroscopes, with moveable wires, are fixed on 
solid stone pillars let into a wall of masonry, and when this has had time 
to dry and become perfectly consolidated, the moveable wires arc adjusted 
over the two dots of an iron, or other statidard of ten feet in length, at tlie 
temperature of of Fahrenheit. 

The bars are then heated in an oven as equably as possible up to the 
temperature of 130“ or upwards, in that state they arc taken out and 
placed under the mural microscopes, and a point on one tongue having been 
assumed, the corresponding point on the opposite tongue is sought for, which 
maintains an invariable distance from it during the process of cooling. 

This operation in slow and tedious like all works of approximation, 
but his particularly so because it appears from experiment that the brass 
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and iron bars do not cool equably, if their natural surfaces be exposed to 
the air. Hence it lias been necessary to apply coatings of Tarttlsb so as 
to give surfaces which shall make them radiate alike, and as this varnish 
must be only applied partially, the quantityj which is just aut&cient for 
the purpose, and no more, must be patiently ascertained by a series of 
repealed trials. 

Strictly speaking, the distances from the neutral points on thetongne 
to the centres of the two points ought in every position to bear the same 
proportion to each other as the increments of the brass and iron bars do, 
but a very little consideration will sulbce to sltew that the increments of 
the tongue itself will not be sufficient to answer that condition; the error 
must however be one of the second order, and has hitherto been considered 
as rejeetaneons, which it most probably is. 

The compound bar thus formed, is placed upon two brass rollers 
which revolve each upon an axis fixed into a deal-box, whose length 
is suRicieut to ^|3^1ose the whole metallic apparatus, except the tongue 
which protrudes at one side, and is protected by a cylindrical cover 
of brass tube, part of which turns round and brings a circular aper¬ 
ture over the dot marking the neutral point. The box is of deal 
and painted white on the outside, it is lined with wliite cloth, and 
there is an inner box covered on both surfaces with white serge, so 
that a stratum of air may pass between the outer box and its Interior 
lining. 


At each end of this deal box there is a. common brass sight which 
serves to lay the bar approximately; there is also a brass plate with 
screw holes, by means of which are fixed to the box the arms intended to 
support the microscopes. 


204 


itEASURINO APPARATUS OP THE 


There are MTen jScIs of microscopes, each consisting of two common 
microscopes, and one telescopic microscope. The use of these is as 
follows. The two common microscopes are eompensaied by means 
of parallel bars of brass and iron in the same manner with the mea¬ 
suring apparatus, and the ^condition of compensation requires that, 
when each microscope is in focal distance in respect to the dot of 
the bar to which it is attached, the horizontal distance between the 
lines of collimation of the two microscopes shall always be the same 
quantity, which ought to he six inches of Parliamentary measure at the 

temperature of tf'2" 

There ate six of these compound bars which are aligned in succession 
by means of an instrument called a boning instrument, placed at a certain 
number of paces in the rear. 

The first operation is to drive a set of pickets into the ground to 
Hupport the tressels, two of which are required for each bar; this must be 
accomplished by measurement with a common chain or’^pe, tlie line of 
the pickets being traced with respect to the middle of the bars, and not 
that of the dots or microscopes. 

The pickets being driven, one of the bars having a set of microscopes 
at each end, is brought into the alignment, by placing the telescopic 
microscope over the limit of the line to ho measured. 

Over the eye tube of this telescopic microscope a small brass 
upright called a director, is then raised, and the batting instniment, 
by means of this and the other limit, being now properly placed in 
alignments, the other end of the first bar is also placed right by means 
of its director. 
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Tile second bar is now brought up to the first by placing the rear dot 
under Uie advanced microscope attached to the first bar, and raising or 
lowering it to focal distance. In the same manner the Jrd, 4tb. *itb and 
Ctb, when the aeries is terminnled by fixing one of the triangular registers. 
After the length of tlie whole six bars has thus been taken ofl‘, the leading 
register is left standiug and another set of bars is placed and measured 
off in the same manner. , 

For the better preservation of an equable temperature, the whole of the 
measurement with these bars is carried on under shelter; a certain number 
of tents of a suitable form being constructed on purpose, and especial care 
is taken to preserve tlie apparatus from ibe direct action of the sun’s rays. 

The adjustments of the sets of microscopes consist in placing the 
side telescope parallel to the plane which passes through the lines of 
collimation of the two microscopes, this is done as follows; direct by 
means of its sights^ the six inch brass ruler to a mark on a piece of paper 
fixed at thirty or forty feet distance on a wall, and place over it the two 
microscopes with each of the dots under a wire, then direct the side teles¬ 
cope to tlie same paper, and mark the point it cuts. Now turn the set of 
microscopes lialf round in axininth, so that the positions may be over the 
contrary dots to what they were before, and having turned the side teles¬ 
cope half over in altitude, mark the point on the wall which its wire cuts 
in ibis new position. If then the distance between each of these points, 
and the middle point be exactly equal, the line of collimation is quite 
parallel to the line running through the microscopes, otherwise it must be 
adjusted half by means of the screws, which affect the axis, and half by 
those which affect the line of collimation. 

The measurement of every individual set of bars is taken honzontally, 
but it does not follow that the surface over which it is conducted need bo 
horizontal; for each tressel stands upon three pickets driven into llto 
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ground, aad 1st, the heads of these pickets may be left more or less above 
the surface, ’2iid* Upon the pickets a large triangular frame of three 
inches thick deal is placed, winch in cases of emergency may be dispensed 
vitU or doubled. 3td. The tressels may be of ditterent heights, and do 
actually vary from tliirty to six inches ; again, each bar is supported upon 
a brass fabric called a camel which rests upon die tressel, and is furnislied 
with three levelbng screws, and one in the middle for elevating, ilierefore; 

4th. The additional height given by 
the screws is three inches. These 
fpur means of adjustment may all he 
brought into play in descending or 
ascending a slope ; let us suppose the 
former case : then we should begin 
with the lowest tressel, with the pickets as near the surface of the ground 
as possible, perhaps without any triangle over the lieadls of the pickets, 
and with tbe elevating and levetling screws of the camel quite drawn down 
whilst at the advanced end of the dth bar, we should leave one inch or 
more of the pickets exposed, the highest tressel, supported on perhaps 
two triangles, would be used, and the elevating and levelling screws would 
be drawn out to their full extent. 

The extreme dilFerenee of height which might thus be produced, 
would be about thirty inches in a set (or sixty-three feet,) but in this as 
in all other cases of human life, it is desirable to avoid having recurrence 
to extremes, and tbe medio tutissimus is the best guide. 

1 have said that each end of the frame of the bar rests on a brass 
support called a cauieL These have rollers at top &o that the motion 
of the whole longitudinally is easily eft'ected with the hand, but that one 
of each pair of camels which supports the rear end of the bar, has a brass 
plate appended to it with a steel screw, whereby after the dot has, as nearly 
as can be, been brougUi into its proper position under the microscope, any 
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small alteration may be given to it longitudinally. This wilt be seen by 
a reference to the apparatus where the plate being fixed to the box by 
two brass screws, the long steel screws 1 have atmve mentioned, act in the 
same manner as a tangent screw on the limb of au instrument, and draw 
the whole bodily forwanl or thrust it backwards in a direction parallel to 
itself. There is also to cacli camel a large miUed headed bn^s screw, 
which gives a dilleientiul motion laterally to each end of the bar. 

TJie registers which mark the limits of each set of bars in succession 
consist of a frame of cast iron, of a pyramidal shape, surmounted by a 
brass plate witli a circular aperture of two Inches in diameter. Through 
this aperture a tube is adapted to slide up and down, at the top of which 
is a circular bead hollow, and perforated in the middle, so that an internal 
plate on which four screws act at right angles to each other may be moved 
differentially in a lateral or longitudinal direction; this moveable plate 
carries a %'ery fine dot engraved on silver: some of these registers have the 
tube made to slide below the frame altogether, in which case the ground 
must be excavated from beneath it. Some are a mere triangular slab of 
cast iron with a moveable brass register lo the middle, they are used at 
leaving off at night, and in cases where they are likely to be left standing 
for any time, being less liable to derangement than the more lofty ones. 
£ach register rests upon a slab of stone sunk into the ground for the 
purpose. 

The meaning of the sliding tubes is that the small dot on the move* 
able plate maybe kept as nearly at the same distance from the telescopic 
micrometer as practicable, but in cases of ground which slopes greatly and 
always where this is not attainable, a provision is made fw altering the 
focal length of this microacope by changing the obj«:t glass. A small 
box which accompanies contains twelve sets of object glasses for this 
particular purpose, varying from four to twelve inches, and there are four 
others which are adapted to a difference of height so great as twenty feet. 
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I have now giveo you a description of ail this apparatus, wliicli you 
will see is very complicated. U is only the second which has as yet been 
constructed, and has been made after the model of that used in the base 
line near Ixich Foyle, in Ireland. I wish i bad the particulars of that base 
line with me, because I am persuaded they w'onld have been very interest- 
ing to you, but as that is not the case, 1 must content myself with doing 
the bestl can by way of description from memory. 

The different parts of the base were tried against each other some¬ 
what in the way shewn in the margin. 

The points A, and B, ore the limits of the base in which o, c are 
intermediate points: o', i/, tf are points chosen on Uie left, a'', A", o' on the 
right. The angles about A, a, A, r, B, are observed with an instrument as 
well as those at o', A', h^, o', o', so tliat taking any one intermediate 


'^' '*ance, that from a to A for iU' 
ice, it will be determined in three 
erent ways independent of each 
er, viz. 1st, actual measurement; 
, by the triangle a, o', A; and 
, by the triangle a, A. Some of 
intermediate distances are tried 
five, some by I think as much os 



seven computations, and the greatest difierence does not exceed 0-25 foot, 
or three inches in as many miles, in which ore included the errors of cen¬ 
tering the instniiDent wherewith the angles are observed. 


The apparatus now before us was subjected to a full trial by order of 
the Hon'ble Court of Directors in April last, under my direction, in the 
spot called Lords’ Cricket Ground in St. John’s AVood road. I measured 
ninesobi of bare with the assistance of Mr. BAnaow, Mr. AVesterm, and 
the Astronomer at Madras. Mr. Tavlor, aparty of theB. E.I. Volunteers 
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having been lent for lUeocc^inn by the Chairman, and it is of importance 
to remark, that two of tiie Gentlemen of the Royal Bngineers who had 
taken a prominent part in the measurement at Loch Foyle, Lientenanfa 
Dkummoxo and Mubi'HY, were with me for two days, in order that no 
important step of the operation might be overlooked. 

Having measured the nine sets of bars to question, I returned over 
the same ground, and on reaching the register from which I had originally 
started, the return measurement exceeded the prior one by ■j^tb of an 
inch. Now -^th of an inch in five hundred and sixty*seven feet, w'outd 
amount to 50 inches in eigiit miles, and to ooe hundred and forty-five 
inches in a section of tlie meridian of abont three degrees. 


The increments of degrees between the latilndes of 8'’ and 31* vary 
from 3'2 to Ib'd fathoms; if therefore we could be certain that this were 
tlie greatest quantity to be feared, there could be no doubt, philosopldcally 
considered, that the compensation bars would be quite adequate to the 
purpose for which they were designed, and that the superior accuracy 
attainable from them, would be commensurate with the greater toil entailed 
by their use, and the increased ex pence and complexity of their structure. 

It is my opinion that the variation of -iVth of an inch is rather more 
than need be apprehended, because the formation of Lords' Cricket 
Ground is a thick clay, which retains the movatnre at the surface, and as 
for several days of the operation rain descended in great quantities, there 
Avas an alternation of dryness and humidity much more unfavourable than 
need be looked for in actual measurement on a great scale. 


In fact the constant trampling of the feet of the soldiers and others 
who were occupied in the work, rendered such jiarts as were hollow perfect 
f swamps, and ancle deep in mud and water, whilst the more elevated parts 

were hard and dry. 
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This is a matter ofopipion m every person must judge for liun* 
self; but if we refer to the bases measured by Mai re and Boscovich in 
Italy, by Delambre and Mecuaih in France, by BauoeER and De la 
CosDAMtNE in Peru,* by Rov andMenoe in England, by my predecessor 
and myself in India, we shall find no very insecure test of comparison to 
direct our jmigroent in forming an estimate of the superior accuracy likely 
to be attained by the new apparatus> I select these instances because I 
am not aware of any other operations in which two bases, verificatory of 
each other, have been measured. To take these then in order of their dates* 

The first base was measured in the plain of Yarouqui from Carabouron 
to Oyambaro. It w‘a8 performed with wooden rods called perches, pre¬ 
pared on the spot from a comparison with the iron toise. It was com- 
mencedonlhe :Jd October, and ended on the 3d November, I73G. The 
ground was gone over by two parties independent of each other, and the 
mean of the two results was 6^72.(1351) toises = 7.60 miles iu a liorizoutal 
direction. The base of Tarqui, which is in 3^ P South of tlic Equator, 
was measured in the same manner in the month of August, 1730: it was 
carried on through swampy ground, and the wooden rods floated on the 
stagnant water, (“nous fumes dispenses dans cc trajet dc fairc usage du 
niveau, les perches avec les qnelles nous operions fiottaient sur reau,’') 

This base, reduced to the level of Carabouron, was 5258,040 toises, equal 
to 6'37 miles, and the same distance computed from the series of triangles 
was found to be 5200.03 toises.f shewing a variation of l OBi toise 

- The eT 64 gun«, .nd the of 56 gain, *.;kd from Cadi* B.j, 

Veih, nSS. Bduguer, Godin, mil De le Condwnine. Mited rmim la RcKibelle, in a Ratal teiscl 
]6ili Moy I7S5. 

S4th November etnborhed at PortabeJlo, in company iriih the SpanW, gentlemeft; on tl,e 
lOtii June iTiO^ 4ll liic ptiTly auf milled At Qm tci, 

Daiuuii(lo.{oiiirTal}» ile ce travail noui ohiervamci. Ic ISih Septembie au wir, VEclipw do 
la Lane. TnnJ.v nu'on prq»r fl IcMpetshe, devaimt aoiu tervif 4 mtwrer k tu». 

f 5260 toiiei ^ 6 railci ^ Airlofigi, 
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between actual measurement and compiitation; but a length of I'OBI in 

3200.03 amounts to J3 inches id a mile, or 104 inches in 3 miles, and. 
nearly 38 fathoms in a section of 3 degrees. In the month of April, 17ol, 
MM, Mai RE and Boscovich, under the auspices and at the charge of 
Pope Bb>’e»>ct XIV, commenced the measurement of a base line from 
the tomb of Ceciua Mrteula to within .1 miles of Alba. The operation 
was executed wnth w ooden rods set off from the Roman palm, and was 
found to be 7001. t4 passi Romani, equal to 7.312 English miles : the base 

of verification for this was measured at Rimini, and found to be 8034.87 
passi, equal to 7.438 miles, whereas the latter deduced from the former in 
the table of triangles (Liv. IT, Art, 20,) is only 8033*4. differing 1.27 
passo, or 10 indies in a mile. 

The length of the base of Perpignan is 6000,23 totsea, it was com¬ 
menced by Meciiain and finished by Deeamdre, in the month of Germinal, 
year 6 of the Republic, with the platina bars. It was connected with that 
of Melun, which was executed by Dela«bre, and is 0075,(» toises. tlie 
former deduced from the latter is C006 09, exhibiting a difference of O'10 of 
a toise, which is about 0.17 of an inch in a mile. The latter was completed 
in thirty-eigbt days: tiie expressionsof the author are — eu travaillant de- 
puis neuf heures du matin jusqn'au coucher du soleil uousn avons jamais 
pus panenir i mesurerpiusde 360 niiitres* eu un jour, cost A dire, Aplacer 
plus de quatre vingt dix regies an bout Tune de rautre. TJi© base of 
PerpigTian occupied in ail 48 days, and was terminated on the 1st supple¬ 
mental day of the year 6, The author says in regard to this—"on voit 
done qiie dans les circonstances ies plus favorables ou ne peut gn&re se 
flatter avec tons les soins et Ic scrupule quo nous y apportions de mesuter 
unc base de f 12000 mitres en moins de cinquante jours.” 


• U8MS37 Etigliih rnt. 

+ 3»37P.79 feet, or 7| mitci norly, which U Al ihfi rale of 797 Or SOP fat per day. 
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The bars used by the French Geodiats in measurin" their bases are 
of a peculiar constraction. TJiey are of plalina, two toisea in lengtii, 
0 lines in breadtlx and about 1 line in tldckness. Each of them is sheathed 
with a bar of copper within if inches of the extremity. The two plates of 
platina and copper are united at one end whilst the other is at liberty, 
and as the expansions of these two metals are nearly in the ratio of I to 2, 
it is evident that the unconnected end of the copper bar will advance or 
recede from that cause on the platina; the quantity being the diflerence 
of the increments or decrements due to the whole length of the bar. This 
then would be a thermometer of a most exquisite and delicate structure^ 
provided the two metals radiated equally, and that the heat were equally 
dilTused through the mass of each, but it is evident that such could never 
he the case unless the apparatus be sheltered from the direct action 
of the rays of the sun, and all other causes of inequality of tempera^ 
ture. 


We come now to tlm measurements by General Mudge with II a ms hex’s 
steel chain. In 17frl trials were made on Hounslow Heath, of a new chain, 
a set of deal rods, and a set of glass rods,, on the 'list June of that year, a 
distance of feet was ineasured and rc-measured with the chains, and 
the return measurement differed from the 1st by iocb, that is, 1 inch 
per mile. On the morning of the iBth August, a space of 1000 feet was 
measured with the steel chain, and with a set of glass rods, and tjje did'er* 
ence after reduction for temperature was only '02 of an inch, a quantity 
incredibly small. The remainder of tlie Hounslow Heath base was meu' 
sured with glass rods. 

On Monday, .lOtli August, the measurement with the glass rods was 
completed, being after all reductions made, 27404,0137 feet at the level of 
the sea; so that the daily rate of progress was 2,108 feet. Here the soil 
is so level that the rods lay on the ground without support. 
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The base of Romney was measured with the steel chain, sup* 

potted on coiTers, it was begnu on the I3th October, 1787, and dnded -Ith 
December, and was 28333.077 feet, and here we find introduced two of 
those cases of perplexity wliich I have alluded to before : viz. 


Correction for contraction of the chain, Snb. 1.0867 feet. 

Correction for wear of the chain, -- ........... Add. 0.2735 


I do not mean to say these are incorrect—all I mean is, that they are 
hypothetical, and as such are not as satisfactory to the common sense 
and good nnderstanding of mankind as a measurement which is depend¬ 
ent on fact alone. 

This base wlien deduced from that on Hounslow ITeatli by the triangu¬ 
lation, was 28533.3 feet, so that there ia a difference between computation 
aud actual measurement of 2.277 feet, which is at the rate of 5.06 inches 
in a mile. 

I V - 

In the Summer of 1701, the base on Hounslow Heath was re-measured 
with the steel chain in coffers, supported on pickets. The operation occu¬ 
pied 43 days, and was found after all reductions, to be 27404.3155 feet, or 
about .3018 of a foot greater than the former one—this b about .607 of an 
inch per mile, and the daily progress wns G38 feet. 


It is not necessary to go into a detail of all that has been executed with 
the steel chain in Great Britain, but it b some criterion for us to form a 
judgment respecting tliftt apparatus, when a genlleman of Colonel Col uv's 
reputation and talent, who has been so active a participator in all connected 
witli its application, comes forward as an active reformer, and by introduc¬ 
ing the apparatus of which you now sec the fac-simile, virtually pronoun¬ 
ces his opinion as to the fallibility of that which he seeks to supercede. 

o 3 
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As to tbe operations by ray predecessor, they are aLt before you in 
tbenionaoirsof tbisBociety, excepting the tasl: two bases, of which a detailed 
account is found tn ray printed book. 

The first of these is the base of Takal iSTAtVa, which was measured by 
Colonel Lambtos on the ground, between the OtU January and 25tli Janu¬ 
ary, je22. It was 3701‘2,5fi, 5cc. feet, and consoqucnlly the daily progress 
was liJDG feet nearly. 

The base of Sermj was measured by me on coffers, and was 38411,9 
feet, it was completed in 20 days, i. e. between 24tb November and 13th 
December, 1824, the daily rata of progress w*aa therefore 1820 feet. 

The base of Seronj computed from the triangulation between it and 
Takal Kkira is 38412,16 feet, giving a difference of 0,26 feet in the whole 
length, or .4288 of an inch in a mile. 


The Beder base, as will be seen on reference to the Transactions of this 
Society, was found from measurement to be 30800.170 feet, but the same 
base deduced from the series of triangles connecting it with Takal Khera, 

is only 30708.61, giving a difference of 6.57 feet nearly, or 13.518 inches 
per mile. 


Thm then, it would seem, that the eheiu though generally eurrect, 
la not of that trust-worthy nature that can induee an entire confidence lu 
the reeulta it produces. A happy conbinatiou of errors may perhaps 
and genemUy will make them annihilate each ether, hut there is aa uacer- 
taiuty attached to the reliance on such a contingency, which is any thing 
bat (otufaoiory ia cases where the exact sciences ate concerned. 
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EXPERIMENTS 

DN THE 

S T R E N G T H AND E L A S 1' I C I T Y 

OF 

INDIAN WOODS. 


By captain H. C. BAKER, 

Brumal Artiikr^^ 

Foa IRON' SDSFE.V5I0K aAlDOE^ A* 


The experiments detailed in the following Table were made on differ¬ 
ent occasions, to deternune the strength of various specimens of Wood 
supplied to me by the Honorable Company's Timber Agents, and by 
private individuals, who were interested in the subject, and who had 
opportunities of obtaining foreign Woods in their visits to the Tennasae- 
rim Coast, Arracan—the Morung forests. Orissa. &c. A short account of 
some of my original experiments, was published in the Gleanings in Science, 
vol. I, pages 133 and 331; but as many of the Woods then submitted to 
trial, were hardly in a seasoned state, 1 have included iu the present Table 
only the later experiments upon them when they were perfectly seasoned, 
and when therefore more dependence could be placed on the results. 





EXPERIMEKTS ON THE STRENGTH 


SIC 

I regret that the Notes furnbhed with the Specimens were, inmost 
cases, insufficient to enable me to describe at large the qualities oi the 
several kinds of Timber, or the purposes to which they are applied In 
the countries wliere they flourish: the native names too, are, in many 
instances, of doubtful orthography, resting upon the vague pronunciation of 
the people of the spot, and taken down by mere sound of ear. In most 
instances, however, with the kind assistance of the Revd, Dr, Cabey, and 
Mr. Potter, for the Woods of Bengal and the East, and of Drs. Hoyle 
and Falconer, for those of Upper India, I have been able to assign the 
Botanical names of the trees. 

The numbers in the first column refer to the Specimens lodged with 
the Society. The results given are the means of about four experiments 
on each kind of wood. The term C, or direct cohesive strength in lbs. 
avoirdupois In the square inch, in the last column, is experimentally 
found by tearing asunder about an equal number of specimens, turned 
according to the method described in Barlow^s Treatise on tbe “ Strength 
and Stress of Materials.'* 

Tbe Specimens, except when othenvise stated, were six feet long, 
two inches square; the distance of the supports five and a half feet. 


Calcutta, 
Navtmbtr 1, 1B32. i 
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Mean results af a course of ExperiMcnts on ike elasticity, md on the Iransversc rtwrf direct cohesive strength 

of various Indian Woods, 1H30. 
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:ilO EXPERIMENTS ON THE STRENGTH 
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EXPERIMENTS ON THE STRENGTH, &c. 
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OF THE 

WILD DOG OF THE HIMALAYA. 
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B. H. HODGSON, Esq. 

iCATllKiLKOT. 


Canis PniMiEvus. (Mihi.) 

Tbc BMnsfi of die Nipalese. Halitnt, The whole of the Sub-Himrilayan 
ranges froia the Satlej on the West to the BrahmapAtr on the East. 

SPEClVie CHABACTEB, 

IViid If Off, Kith six molars onltf inth^ lower jaio, double eotU, hairy-soM/eet, 
large ereet ears, a7ul vert/ husfty straight tail, of medial length, deep rusti, 
colour abovet yeltoioish below* 

Tub Bog, man’s first and best ally among the brutes, cleaving to us from 
the beginning, accompanying us in all our settlements in every climate of 
the habitable globe, and submitting his fine plastic form and faculties to 
be moulded at will by our wants and our caprices, has been so thorough¬ 
ly changed by influences very similar to those which have operated upon 
ourselves, that his original, like our’s, has been supposed to have now 
become inscrutable. 

l 3 
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The Greyhound nnd the Bull Dog, like the Georglnu und the Negro, 
are, it is supposed, in their respective kinds, specifically the same , and 
the test of this specific identity is that the progeny is prolific. But the 
application of this test to the Canine race having been found to identify 
the Wolf, the Jaekal, and the Fox, M-iih the Dog, the Zoologists of the 
last age, n ho unhesitatingly admitted the test, and who had no knowledge 
of a Wild Dog, properly so called, assumed, of necessity, some of them, 
the Wolf, others, the Jackal, and oiiiers ngaiii. the Fox, as the prinneval 
type of the Canine race. The superior Zoological Science of the present 
age has perchance suggested some little doubts as to the soundness of the 
tL of species above named; and, certainly, if we pursue this hypothesU 
into all its known consequences, we shall see room for hesitation. At- 
thongh, therefore, anatomical investigation has failed to discover any 
material difference of OTganization or habit between the Wolf, Jackal, Fox 
and Dog, and aUbongh these several races will breed together, yet tlie 
present masters of the subject of Canine genealogy (M, F. Cuvinn and M, 
Desmauest) notwithstanding their continued w ant of an unquestionable 
Wild Dog, have refused to supply the deficiency of an original type by 
adopting as such the Wolf, the Jackal, or the Fox, 

By M. F. Cvvtnii whose arrangement of the Caxix^, bas been 
ratified by all the first Zoologists in Furope,— the Dogs, arc disposed 
according to Uicir approximation to tlie primitive type so far ns tiiat type 
w'as discoverable in the wildest race knoivn then to exist, and of wliicEi 
there were specimens accessible to him. The race in qiteaiion is tlie 
Dmjro of Australia. 

But, as the is, nnquestionably, at least half reclaimed, I pre¬ 

sume that a careful account ■ of an entirely wild species of Dog, will be 
very acceptable to all who take an interest in the subject. And which of 
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ua but mnat rcgflTiI with interest the portrait of tlia primitive Bog, either 
from affeetion for that devoted friend and follower of lunnan kind, or, from 
the light which the inquiry is calculated to throw upon the nature and 
limits of the distinction of species. 

The Bdhtsti^ or Wild Dog of tlie NipaJesCi inliabita that part of 
these mountains which is equidistant from the snows and the plains, 
or in other words the middle region of Nepal But he frequently 
wanders into the southern division, and, sometiiues, into the northern. 
His limits, cast mid west, are, as 1 know, the Kali and Tista; and, 
as I nm informed upon good authority, the Satlej and the Jira/tnutputr, 
Wild Dogs, probably not materially differing from those of Ni-j/al are 
found, likewise, in the Vindhya, the the NUgiris, the Ka^t/n 

iJitis, and linally, in the chain extending brokenly, from Mirzapur, 
through south Behar and Orissa to the Caromamlel CoojL 

Nor do Ccy/onand the Eastern Islands want their Wild Dogs j and it is 
not therefore without surprise that i find the first Zoologists in Europe, 
whilst expressly treating of the Dog. aahe was prior to all cultivation, 
instancing the more than half domesticated races of Australia and of 
North America. But the fact is that the Wild Dog of the East (where 
alone he seems now to exist) is so extremely wild as to be realty seen, 
more rarely killed, and still seldomer procured alive \ and that Britons 
in India have too little leisure to record with the requisite accuracy of 
detail for scienritic purposed their casual obsen'alions, whilst sporting, of 
new and remarkahic animals. I have myself been acquainted with the 
existence and general character of the ^^'^itd Dog of Nepal, for a long 
time past, and some years ago I sent to M, DuvaOcei., two very fine 
specimens alive 5 w hich, however, probably met the fate too often attending 
presents of this sort. 
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But having since obtained many individuals, alive, some of which 
lived in confinement many montlis and even produced young, having been 
enceinte when they reached me, I considered it my duty to keep memo¬ 
randums nf such traits of character and manners as I was enabled to 
observe; and, os I see no prospect of the task falling into abler hands, 

1 shall now record the substance of those memorandums, embodying them 
in such a description of the essential characters, aspect and liabilsof this 
most rare animal, as my small conversaiicy with the science will permit 

me to give. 

* 

To my description, 1 shall add drawings of the Budnsu and of his 
skull, together with (for the sake of comparison), others of the Jackal and 
Fox, and of their skulls. These drawings are upon an uniform scale, 
reduced with the Camera, from others of the natural size; and, in order to 
be more precise, I shall in my description of the follow the 

principle upon whiclt the sketches haVe been executed; that is, I shall 
endeavour to illustrate my subject by constant reference to the Jackal, 
and occasionnl reference to the Fox—animats which are, or ought to be, 
Bufiicicntly well known. 

Of all the wild animals that I know of similar size and habits, the 
BddHsii, which is large, gregarions, and noisy in his bantings, is the moat 
difiicult to be met with. He tenants solely the deepest and most solitary 
forests of this wootly and little peopled region. The woods which cover 
the mountains environing the valley of Nepal proper afford shelter to 
numbers of Jackals as of other wild animals; but the Bdditeu never was 
known to enter Uiero. or, to approach so near to a populous district. This 
prototype of the most familiar of all quadrupeds with man is, in the per¬ 
fectly wild state, the most shy of his society. I never beheld the B&dns& 
myself in the state of freedom, and therefore what I am about to say of 
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hia maDneia in that state must rest upon the authority of oihera—highly 
respectable natives who spoke to wliat they personally knew- 

Thc Wild Dog preys by night and by day, but chiefly by day. Six, 
eight, or ten unite to hunt down their victim, maintaining the chase by 
their powers of smell rather than by the eye. They usually overcome 
their quarry by dint of force aud perseverance, thougb they sometimes 
eftect their object by mixing stratagem with direct violence. Their 
urine is peculiarly acrid: and tliey are said to sprinkle it over the 
low bushes amongst which their destined victim will probably move; 
uud then, in secret, to watch the result. If the stratagem succeed they 
rush out upon the devoted animat, whilst half blinded by the urine, and 
destroyed it before it has recovered that clearness of vision which could 
best have enabled it to flee or defend itself. 

This trick the BMnsiis usually playoff upon the animals whose speed 
or strength might otherwise fail them, such as the buffaloe, wild and tame, 
and certain large deer and antelopes. Other auimala they fairly hunt 
down, or furiously assail and kill by mere violence. In hunting they bark 
like hounds; but their barking is in such a voice as no language can 
express. It is utterly itultke the fine voice of our cultivated breeds; and 
almost as unlike lothe peculiar St rains of the jackal andof the lox. The 
Bu&mU does not burrow like the wolf and fox : but reposes and breeds 
f in. the recesses, and natural cavities of rocks, in the manner of the jackal 
of Seiittl. These peculiarities of domicile are probably in a great degree 
the consequenceso fthe respective habitats ofthe animals in open plains or 
I mountain fastnesses: and they doubtless change them when constrained to 
- change their location. There is scarcely a wild animal, however large or 
* formidable, w hich the Wild Dogs will not sometimes attack and destroy; 
and tame buffaloes and cows, when gracing in very solitary districts, 
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sometimes fait a sacrifice to ttieir raveuous appetite. Human beings ttiey are 
never knovrii to attack; nnd indeed tljey seem to be actuated by a very 
peculiar degree of dread of man. Tliose wliicJi 1 kept in confinement wLeii 
tbeir den was approached rushed into tlie remotest corner of it. huddled one 
upon another with their heads concealed as much ais possible. I never dared 
10 lay hands on them, but if poked with a stick they would retreat from it 
as long as they could, and then crush thetuselvea into a corner, growling 
low, and sometimes, but rarely, seizing the stick and biting it with vehe¬ 
mence. After ten montlisVonfinement, they were as wild and shy as the first 
Jionr I got them. Tiieir eyes emitted a strong light in the dark ; and their 
bodieshad the peculiar fietid odour of the Fox and Jackal in all its rank¬ 
ness. They were very silent, never uttering an audible sound save when 
fed, at which time tliey would snarl in a subdued tone at each other, but 
never fight; nor did they on any occasion show any signs of quarrelsome¬ 
ness or pugnacity,—I tnmedafemale jackal am on gat them, which they ad¬ 
mitted to share their deu without the least sign of dissatisfaction. She lived 
amongst them many months, but never showed any symptoms of breeding; 
nor indeed did any of tlie Dogs amongst themselves, though there were 
males and females. Three of the latter, at difierent t 0 

meencieute; and. in the early part of February, produced from two to 
four whelps ; iu ao instance more. The mothers licked them clean, and 
then utterly deserted them, but in no instance devoured them, Oneof tlie 
finest males 1 had broke loose, and, leaping a six-feet wall, attempted to 
make off; but being instanUy apprised of the fact, I gave him chase with 
greyhounds and horse. 1 shall mention his peculiar action by and bye, 
and meanwhile shall only observe that, after a run of a mile, we suddenly 
came up with bim and found him quite dead ! The violent exertion after 
long confinement, proved too much for him ; he broke his heart. All 
J«y specimens refused dressed meat, and were fed with raw buffaloe beef 
naii« Ac Brown aniiacb, 1 procuriid one young ono. iu Siurei. «b«ut 
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a monih old. I kept it in the keimd wiUt the other dogs, wlierc it lived 
for four months, and then died of diarrheea. This tittle creature, too 
refused every sort of food but raw meat. As it grew up, it was suffered to 
go at large, and never attempted to run away. It was very froticksomc, 
and would play, far want of a mate, with ita own tail for, notwitliulaud¬ 
ing all its efforts to induce the other dogs to romp with it, one pup only 
out of several would have anything to say to It, and the grown dogs all 
avoided it- Its voice when extremely excited was a squeak. At all other 
times it was silent, and it never made the least approach to a bark, property 
so called. When angered, it showed its teeth and appUed its tail close 
to the buttocks, in the manner of the domestic dog- When gratified by 
caresses, it threw Itself on its back, pawed the caresser’s feet, and uttered 
its peculiar squeaking notes. It distinguished the dogs of its own kennel 
from others, as well as its keeper from strangers, and in its whole conduct 
manifested to the full as much intelligence as any of my Sporting Dogs 
of its age. But it was a shy shrinking creature, and rather unmanageable 
on that account, and it would not endure being tied up. When this young 
animal reached me. it had scarcely any taint of the villainous odour proper 
to its race—the consequence of youth merely—for as it grew up the odour 
increased more and more. The whelps, when bont, have it not in the 
slightest degree .males and females, w’hen adult, are equally infected with it. 

The Budttsu is, in size, midway between the wolf and the jackal, 
being two and a half feet long from the tip of the nose to the insertion 
of the tail; and twenty-one inches in average height. It is a slouehing, 
uncompact, long, lank, animal, with ail tlie marks of nncultivation 
about it—best assimilated in its general aspect to the Jackal, but with a 
something inexpressibly, but genuinely, canine in .its physiognomy. It 
has a broad flat head, and sharp visage: large erect cars: a chest 
noi broad nor deep; a shallow compressed barrel somewhat strained at the 
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loins; longf heavy limbs abroad, spreading, feet; and a very bushy tail of 
moderate length, straight, and carried low. Its coibwr is deep rusty red 
above, yellowish below. It stands rather lower before than behind, with 
the neck in tiie line of the body, the head unelevated, and the nose pointed 
almost directly forwards; the fore limbs, straightened; the liind, stooping; 
the back, inclined to arch, especially over the croup; and the tail pen¬ 
dulous. In action the tail is slightly raised, but never so high as the 
horizontal line. Though the Hiifiasu be not deficient in speed or power of 
leaping, yet his motions all seem to he heavy, owing to their measured 
uniformity. He runs in a lobbing long canter, is unapt at the double, 
and, upon the whole, is somewhat less agile and speedy than the jackal— 
very mucli so than the fox, In general aspect there can be no comparison 
instituted between the JBiidmu and the fox: but one may illustrate him 
by such a comparison with the jackal. To a rather more full opened eye, 
better placed in the head, and provided with something like a brow, the 
liiidnsu chiefly owes his less sinister and more dog-like expression of 
countenance^the effect being aided by a rather better forehead, and less 
elongated and sharpened face. The Wild Dog's ears are twice as large ns 
the jackal's; his limbs considerably longer ; and his feet larger arid more 
spread out, not to mention the great tufts of floccy hair with which their 
soles are provided, and of which we find hardly a trace in the jackars feet. 

The fur or external covering of the Hu/t/iitu consists of wavy wool, and 
straight harsh hair—in Summer in nearly equal proportions—in Winter, 
two parts of wool to one of hair. The hair is, on the neck, 3 inches 
long ; on the back, 2^ to 2^ inches ; and on the tail 4^ to 3 inches. 
On the face, ears, forehead, upper surface of the head, and legs, the hair 
is very short, closely applied to the skin and unmixed with wool. On the 
body in general it is lougisb, smoothly directed backwards, and rather 
loosely applied to the akin, by reason of the wool insinuating itself 
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between the interstices of the hair and ascending with it for two-thirds of 
its length. But on the neck and cheeks you hare none of the more or less 
composed set of the hair elsewhere, ttmsc parts heing shaggily dressed in 
hair, the set of which is irregular, but mostly outwards or porrect from 
the skin. The cheeks Iiave in consequence the appearance of being 
whiskered 5 and the apparent volume of the head is thus greatly increased. 
The hams posteriorly are somewhat featliered; the belly and legs scarcely 
so. The hair generally has a four-fold annulation of colour, from the base 
thus; whitish, black, deep rusty, black—the first ring being very small— 
the second and third large and equal—the fourth, small. The visible effect 
of this distribution and proportion of the colours, aided by the reddish blue 
of the wool, is, that the animal appears to be of a full ferruginous red ; the 
two basal rings being invisible and the terminal one scarcely noticeable 
from its smallness—not to mention that it exists only on the dorsal surface, 
and not on the sides; nor, of course, below, where the colour of the animal 
is yellowish and no rings are found. The tail towards its base is ringed 
w ith pale rusty and blackish—towards its tip the hairs are almost or 
wholly blackish. 

The jackal, which is fuirrcd in a very aimilar manner to the 
has his hair tlkewise riD^ed in llie same way. But owing to the largeness 
of the terminal black ring, and to the very pale tinge of the penultimate 
red one, the geDeral effect is very different. The jaekai in consequence 
appears to be pepper and salt coloured with a tawny tinge; whilst, as 
already observed , the liuctfisu shows deep rtisty red. Let us now recapitu-^ 
late the colours of the animal m the ordinary mode of description. W bole 
superior surface^ with outsides of ears and of liinbs as far as the wrists and 
hockst deep rusty red^ sprinkled with biack on the back: whole inferior 
surface, w ith insides of the ear^ and limbs^ and also the lips and jaws and 
feet, yellowish: cbm darkened and reddish i bridge of the nose brownish i 
terminal half and more of the tail, blackish^ Bristles of the bpi, cheeks and 
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chin, TC 4 ldish: those above the eyes, black; irides, red brown; naked skin 
of the nose and lips and the nails, black: palate and tongue fleshy white, 
v'itli some stains on the former near the muzzle. Such is the male. The 
female is rather paler and has hardly a sensible sprinkling of black-tipped 
hairs on her back. She is rather smaller than the male, has her cheeks less 
lufied, her tail less bushy. She has connexion with the male once a year 
only, in the months of November and December, and produces her yoang, 
after (it is presumed--and, for the moat part, determined by facts) the 
usual period of gestation, tn January and February. Though slie has as 
many as thirteen teats, it would seem that she brings forth no more than 
from two to four whelps; which ore born blind, and covered with short 
soft fur of a deep brown colour without any tinge of red. The red hue, 
however, soon begins to develope itself, but does not entirely obliterate 
the brown till after the milk teetli have been cast. In breeding only once 
a year, and in producing a small number of pups, the Wild Dog agrees y 

with the Pdridr, or Chien de rue of India, and with the jackal; whence it 
is probable that the double brood and luimcrous oflspring at a birth 
characterising our sporting dogs, ate sheer coiisef|ucaces of their being 
pampered and highly and regularly fed.* 1 shall conclude this account 
of tlie Budnsu with a separate notice of each of his principal members and 

* One of the fuTicird diilJnctionA botftmii CftnininJ Lupyv, upoo whicJi Burrow rouiid<;d Jiii 
wortion of litflertncc io the two ractfa, wm, ihit the Wolf breeds ooljf onw o year, the Dog 

iricr. But m purely is the double bio^tl of iho liomeflljc I>Dg the consequence of high and regular 
feeding that the hird-^og Pstinr^ reclaimed l hough he he, wentlaJljT yet breeds but once a 
year, Ficii lilte iliis ought to tuakc otve chary of creaiing ipecihe diFereoces founded oq the ®co- 
noioy of procreationp where lh« objccU of coiupiitiifOD ire net in a puucly wild state. 

DomeBiic Dogs Tn geoerid baye no more thin irn Icait-^ind in iblipolht iht agrees 

with tliem. On the other handp the ^ddjisii hsi u luiny is tbirteeti icilSj a Tict whldi he who is 
ifieliocd to aeparute the from Canls will doubtlns iniUl on j see in the sequel^ tlit remarks 

era the dcnlrtion of ihe J?ir^nitL But whot do 1 mem by thlrieen^ ihit ij by on pi«fiff/jer of teats ? 

1 tttcim simply thii I have counted them ; nnd ihat* jwoceedin^ on ttu? ume principle ol uiing 
my own eye* ItisUad of Uns ipciiaclc* of bwhsp 1 hate found lereral birds with an odd number 
of fealhcn in the uil, indcpMdtiitly of iGcidenti. Yet I jurrer found a hint of the kind in any wort 
oa Natunl History f 
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orgQJis. But having already described Tvilh sufficient particularity the body 
and legs of tbeJJddiwu, 1 shall confine myself here to the feet, tail and head. 

The feet are large and somewhat spread, peutadactylous before, four- 
toed behind. The fifth toe before is short and elevated, as usual; and at the 
back of the wrists is the ordinary callosity. The nails arc strong and trun¬ 
cated by attrition ; and the soles of the feet are provided with the common 
number of balls or rests. These balls are made, as usual; but every part 
of the inferior surfaces of the feet beyond the strict confines of the balls 
tliemselves, together with the interstices of the digits, is furnished with 
long, soft, loose, hair, projecting beyond the feet in every direction, and 
giving them an appearance of extreme size. I know no domesticated 
dog, but the Kabul greyhound which is similarly provided: and as both 
live in mountainous countries where tlieir feet are apt to be cut by sharp 
edged stooes and rocks, the purpose of these socks or sandals (so to 
speak) is probably to protect the feet from such injuries; since pro¬ 
tection from cold can be no object in such temperate regions. The 
tail is of very moderate length, but extremely thick and bushy. The 
length is that of the jackal’s tail, extending only just l>elow the heel 
properly so called—the fullness considerably greater than in the jackal, 
but otherwise similar. In action, the tall is carried sub-horiiontally; at 
rest, pendulously and always straight. 

The head, with its integuments, is moderately elongated, broad, flat 
crowned, and low ; the real breadth of the posterior part much increased 
in apparent size by the quantity and outward set of the hair on the 
cheeks: the face more seemingly than really sharpened—broad and short 
by comparison of that of the jackal—the eye, oblique and narrow, but less 
so decidedly than in the jackal; its pupil round r the ears, twice as large 
as in the jackal, broad, erect, subpointed, the posffcrior margin furnished at 
its base with the ordinary fissure: exteraally, covered with soft short hair. 
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which prerniis likewise all round the edge of the ears witliin; rest of the 
internal surface, naked, but protected by long silky hair proceeding from 
the base and anterior margin, and extending nearly to tlie tips ; cartila¬ 
ginous part of the nose, longish, somewhat acuminated; the musszle and 
nostrils, sharper and smaller than in most tame dogs^—blunter and larger 
than in the jackal. If the face of B^dnm be characterised justly as 
elongated, with reference to all domestic dogs but greyhounds, tin is is 
to be attributed to the length of the cartilaginous—not of the bony—part 
of the nose. 

Tfte skull, or bead wiihout its integuments, is sucli as, with reference 
to tbe wliole of its characters, and especially that most important one the 
ample swell of the parietes, to point out this auimars place in the Second 
Section of CuviEa. 

It being admitted that the intelUgence of dogs varies exactly as the 
size of the encephalon, the fact that iliis entirely savage race has the 
brain as hnely developed as in the most sensible of our cultivated breeds, 
and much more so than in the majority of them, oilers acurioas subject for 
speculation ; the more especially as. so far as I have seen and heard, the 
inference frotn tbe size of the cranium is jusiilied by the sagacity of the 
animal. Arc, then, all our pains bestowed or vainly or mischievously 
upon this favourite object of our care * and is nature, after all, too much 
for art? I confess it seems to me probable that the stern necessities of 
tbe savage life may more effectually elicit the intelligence of the Dog 
than all our factitious devices. JVlan, with his peculiar gifts of speech and 
reason, is the true object of education: and it ia very possible that, in 
respect to all other animals, the “ noble savage running wild in woods” 
has more sagacity, properly so called, than any tame individual of his 
species, however long and carefully nursed and trained. The nasal bones 
arc shorter than in the spaiiiel^much shorter than in the jackal; aud 
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the posterior halves of them, iastcad of being bent concavely as they 
approach a considerably elevated forehead-as is the case m all domestic 
dogs, ate bent convexly. uniting insensibly vrith the atcuation of a lovr 
forehead. There is consequently very liiUe transverse dip or depression 
in the fore part of the bead: and indeed the entire vertical line ol the 
skull approaches, by its pretty uniform and gentle curvature to that of 
the hy®oa.-a form of head of which the true type h to be sought in the 
Frontal bones, lower and Hatter than in any dotneatu: dog-miher 
higher and more arched than in the jackal, much more so than in the fox. 
Frontal processes or brows, small, but raUier larger and fuller than in the 
jackal or fox, FronUd sinuses, not inconsiderable notwithstanding the 
lowness of the frontal bones; their want of development iipwa«ls and 
outwards being compensated by a larger longtludinul range than is usual 
with domestic dogs. Tlie extent,of nnterior development of the frontal 
sinuses in the Bmitsu. and their connexion with the nasal cavities and «ith 
the brain, are, in particular, more striking than in any domestic dog'sskuU 
I have had an opportunity to examine: and perhaps in these peculiari¬ 
ties, taken in connexion with tbcsui»erior elongation of the cnraUsiuous 
ponioii of the nose, we may lind the tme explanation of ilie Wild Dog’s 
superior powers of smell, despite the inferior development upon the whole 
of his frontal sinuses, ns compared with that of the same sinuses in the 
spaniel, Parietnls, ns largely developed as in the spaniel. There is 
somewhat less amplitude anteriorly, near the frontal sinuses: but it is 
rompensated by greater enlargemetil posteriorly and iiiferiorly. Great 
longitudinal and transverse cristm. medial, llaml of tl.e lower jaw. very 
little bent; and the condyles, consequently, scarcely raised above the Imc 
of the upper cheek teeth. The upper maxillarj- bouea less compressed, 
and the lower jaws more separated, and the intermaxillary bones more 
widened to the front than in the spaniel; greatly more so than in the 
jackal. By reason of these peculiarities the incisor teeth stand nearly la 
a line as in the /cZi-i-v. instead of being bent into a segment of a ciiele. 
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as it) the canin^^. Jaws rathef slioTter than in tlie spaniel—decidedly so 
than in the jackal * and herein we must, perhaps, look for the explanation 
of that remarkable anomaly in the dental system of the BuAnsu, viz, the 
absence of the last molar in the lower jaw. 

Upon this point I expect to meet with abundance of scepticism in my 
ftcientilic readers, which 1 shall only increase by telling them that the 
teeth have in ci'cry other material* respect the well known characters. It 
ia the second tubercular behind the great carnivorous tooth that is want¬ 
ing, all the rest having precisely the ordinary forms and positions. To 
remove as far as i can the doubts I anticipate, 1 beg to state that I speak 
upon the authority of no less than live skulls—three of old—two of mature 
—and one of a young but fully grown animal; that the deticiency of the 
lower molar corresponds with the diminished size of the last upper one; 
that this anomaly is in harmony with the somewhat less than usual 
elongation of tlie jaws, and with the coTisci]uent closer than ordinary 
arrangement of the false molars, which stand aTtleriea^lt/ to the carnivorous 
tee til, both with respect to one another, and to the canines. 

The more we see of nature the more are w'e convinced that in Aer 
scheme all generic and other distinctiona, established by ua, are by her 
insensibly blended into one harmonious whole. The Buditsu by his teeth, 
his jaws, and tlio form of his skull along the vertical line, tends to con¬ 
nect, although with a long interval, iho Dogs, through the Hyrena Dogs 
and the Hymnas, with the Cats. But, it will be asked, if the Bitdmtu*) 


• The fMerre hnpUed by die lue of the n-ont mtlcoal, refm to the flight tJifercaeo 

immcdiiMiljr notued in tlie lest, f is. llic rtoitr of the moltus tundlDg BiUcriorly to iKc great 
caroborou* toolli. TlieM! mokni are, clearly llioupli trjTially, nviJfir to each other; and the fare- 
n»it of ihmn ir nearer ta lli« canine, iKan ia any of ihe nuncrOUl tkullii of tame iloy* belonging 
(o til thfwof C«vie*‘* Sccibtii wliici* octr lie before me. A luinuie txaroiiiatloa, tooth by taoUi, 
hu net enabled me ta diteorcr (he tca*l diiiinction bciwwa theotJinaf} canine dendtion ardthat of 
ibefiwfKrtf, with the ihCfc esceplien : tad, of course, that iiuponant one irhich it dwelt on at meii. 
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1 ead haa aav resomWaaca to that of the Hyo^aaa, why Is eat the 
classed uadet Ctrviea’s Third Sectioa of the Dogs disfogms e y a 
aliort .aaeele! »ad why is aot this aaiatal separated altogether, by reason 
„f his dental system, from the dogs proper, instead of be,ng made their 

aLhetypeUnanswe,tothef.rs..,uestionIwonld.bserrethat.ha,era,,ged 

L bIL under the Seeond Seetion rather than the Third or First, from 
the preponderant eharaeter of the skull, derived from the greater nnmher 
and iaiportanee of all those ledieafion, which belong to it. In rep y e 
the seeond question I would say, mneb in the same way. that thoagh th 
Siinsi-s system of dentition he anomalous, the anomaly is of small im¬ 
portance in comparison of the whole of these peenliarUies of 
L expression, manners end habits wbieli decide Inn. to he a proper Do . 

aad that, assaming him he such, there seem^o pec^.ar propriety 

in selecting him. an .mqnest.onably wild aniinSi^^ prototype o 
. ,.i, race ia prefer.ace either to a 

.,.0 wolf, jackal, or fox.-rnees, wild .7!^ " ^ 

at last are agreed with mankind in general inconsifniSma dis tine fro... 
the true Canine rnee. TImre are intleed difficnltieflying nt^he ho tom of 

this snbjeet. as connected with hwger question of tlm true natnre nnd imit. 
of species, which 1 pretend no. to cope with i imt until they^are solved I 

deem it natural and philosophical to adopt 77“ 

identities dftlm world at large. The universally call the Bnd^ 

a dog; and this general impression, derived from a muc ‘ "''""ns 

nime with the natnral hnbim and dememiour of the animal ^ 
can ever hope to possess, has, 1 confess, the greatest weight with . 

Far the rest, and in enneinsion. 1 crave 

he pleases, a new Sub-divisian of the DigiHyrndes eharacter.se y one 

...here,dot tooth hehiud 

will find a vacant niclie for sucli a new 
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AnU TLird Sub-divisions; and he lias tny full permission to place the 
Bu^nsii therein, provided be will pardon me for having relieved the toil of 
collecting and recording a multitude of facts by some little indulgence in 
the way of speculation upon them. 

Dimensions of the animal. 
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Fl Ip, 

Kupe to moip, n 

Irfiigtli flf tJiu faead. 0 8j 

Ditin uf tlt« tuiJ (end af liair,}.. 1 dj 

Ifciglit, at Uie abotiJdvr, 1 

Dittoal tlio hip, J QJ 

Dvplh of the clici^t, 0 

Dimensions of the skull. 


. Fl 

Extrrnic len|fth, 0 

Extrotnu bread ih (bettrstn the i 
fej^omatic proeea^e#,)*,..... J ^ 

fitreiSG height,. o 

Greatest breadth between the) 
temporal boncji,..,,,,,... / ^ 
S^mfihjaiji of bilenanxiltitrj^ 
twnet lo poslviur poiabj of f 0 
nasal ditto ,} 
Thence to the coranoJ sotare, 0 
Thence to the poslciior cxlr#.-^ 
roity of the akull, gj- tfud of 
criittt eccipitolis, .), 
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Lcnglhorfore-Jeg, to lineorbelly, I 
Ditto of hind ditto ditto ditto,,, 1 

LengtJi of the earm, .. g 

Snout lo fure anglo of eve,.... 0 

Thence to theonoipqt,..4,,,,. g 
Weight (Uiia) 30 lbs. 


Ft. Ip, 
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34 
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FL I„, 

Lengdi of Jower jaws from 
condyle to the symphysis of JO 
the jaws in front, ..) 

The tiiiae from the former to iho-) 
posterior edge of the lost tno- *0 

liir tooili.. . . } 

Ijeiigth of npper jaw, from syni^ x 
phyaisof ijitfirmoxillury hua«a ( 
to posterior edge of just mo- ( ® 
far tooth, ' 

Symphy sis of Intermnv i I tar jes to 1 
foremosl edge of orhils, .,. / 

Thence to end ofcristaoccipitolis, 0 4|g 
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CAKta AviiEtr's Intucus, ecarceiy diRcrs, as a variety, frc«n the lypo af Pallas aad 
Gulclansladt; is two feet long luid seventeen inches higli i (he head seven, the tail eleven and 

half, (lie ears three inches in tcngth i Above, dark *r imti gray, with a pale nuty^ tinge_ 

below, whiUsh: lip of the tail and a patch on (he chin and on either fore arm, btnckiahr 
wight twenty pounds. Feeds chiefly oa carrion, preys by night, is fearless and familiar, 
found every where, seldom abroad by day, does not nsaally burrow. 


Canis VtrLF&sfNmottB.sew: has somealGnity with the Oorsuc.'is tireat,j..ntie inches 
loug and twelve high: tho head five, the (nil twelve, and em-s tbroo and ijaartcr inches in 
length: AWe, pale or ashen gray, with a very pale msty tinge^bcloir, yellowish; a 
dark tine from tho eyes to the nostrils: Tail reaching to the solo of the foot, block- 
tipped. Kcmarinblo among its congeners for the aenteness of its canine teeth and of iti 
nails. Feeds chiefly on insects and vermes, preys by day and by night, constutly abroad 
by day, very famitiar, resides in borrows on open dry plains, found all over India, 
excepting the hills. Weight seveu to eight pounds. 
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*“ PART I. ' 

■ 

I-r hud long been supposed upon theoretical inferencea and conclusions, 
deduced from accordant but Tague information, that the chain of mountains 
irhich defines a natural boundary beteen India and Thibet, recognised as 
the had a corresponding but less rugged declivity on the north, 

which sinking into a table land, undulated with a downward slope and 
spread out into a plain, and that the whole level of the soil immediately 
assumed an opposite declension to that of India on passing that lofty crest. 
But on crossing various ridges at elevations between fifteen and sixteen 
thousand feet in altitude, by the course of rivers which had their 
origin on the southern slope, the snowy zone was found to of great 
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brcadtb, aod, instead of an insutateil line of peaks, to present consecutive 
ranges, or detached cltistera of summits rising in rivalry, and even trans¬ 
cending the hither precipitous ctiils ivhicli appear from our plains in such 
gigantic desolate grandeur. The passes into tiie interior of the country 
were observed to run upon a higher line of level, and the streams to ramify 
many days journey within the snow-girt region, as the branches of the 
Jamna and CMnAb, or like the ^0%, to pursue tbelr course through 
Uic chain, deriving supplies from its northern skirt, and the high laud 
at the back of the peaks, or penetrating more remotely, and receiving 
accessions from more inward regions and higher table land, as the Indus. 
In this vast alptac tract, no line has j'ct been discovered that marks an 
opposite slope to the rivers, nor have we any grounds of inference for the 
probable limit of that lofty level, of which the Ganges and htdas, with the 
streams, maybe considered ns defining the southern declivity, and 
the SraAinapuira and Oxus the easlerp and western slope; but nothing is 
known or conjectured of a northward or north-eastern boundary, and we 
still remain ignorant of the extent, the altitude, and the nature of the great 
central platform of Asia.* Lake J/diuaroi;ara may be indeed assumed as the 
highest point of the Indian Peninsula, forming a plane which throws off 
the great rivers from soutli-east to north-west, and the base of clusters of 
peaks insulated between their sources and the northern slope of the 
plateau, of which all our knowledge is still confined to conclusions 
from the upper course of the SatleJ and Indus, where the basins of 
those rivers, and consequently the lowest depression of the soil, have 
been ascertained to rest upon the zone of fifteen thousand feet, and the 
table land, through which they roll, to rise beyond seventeen thousand. 
These are but approximationa to the altitude of the broken plains of 
Tartary. which only serve to prolong conjecture as to the extreme verge of 
the highest lines of level. AH the waters from the northward deftexureof 


• Baion Humi^ldt i HcuArdiof wiero not kiuwa to tfarC mikctf'i wfaco ivu fnittitDv 
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this mass of mouotains, from tha great KifMs chain and table land on both 
sides of it, running into the grand rivers, which form the PcninsuEa of 
iHilia, or intersect the Gangetic plain, or tending towards an aspect 
comprehended betvreen the debouchures of Uie lira/imajmtra and Oxus, 
In crossing tiie remotest accessible points of the snowy barrier, or winding 
round tlie bases of its detached peaks, we find the declension of the soil 
every where, towards the hollows which drain oft* the southern waters, 
marked by innumerable rapid torrents throughout a reticuiation of levels, 
which opening into a common trunk or lateral valley, pour their tribute 
into the great rivers. 

On the north-western frontier of BtiiisU the Sati^ is the 

centre of this system of rivers, collecting in its downward course from 
ilfnHj<iroi.-orc(, streams from the northern skirt of the Himalaya on one 
side, and the high table (and ou the other, which, rising in bluff undula¬ 
tions, terminates in a rival crest ^Kytas) which sends its waters to the 
Intius. At the deflexion of the Satl^ at Shipke, fChinese Government), 
it receives similar feeders from the high ridge of Paratdssa on, the north¬ 
west, and others from the north, to the limit which turns the declivity of 
the soil towards Ijidak and the ladits^ and on the south the Ilquitied 
snow of lofty mountains which have their corresponding base washed 
by the streams of the Ganges. In this area of intersections, the river 
SpUi is the great trunk descending from clusters of peaks at the heads of 
the Chaadrbdgtt or Chftndb. It meanders through an inhabited valley, 
and deboucims into the Satlej, at the village of Namgca, in Kuadteer, 
where the stream is elevated eight thousand six hundred feet. Like the 
other Intra flimaiatfan. rivers, its slope decreases with the rise of its 
course, opening out from a narrow rock-girt chaimel to an expanded bed 
of sand and alluvial sediment, and towards its source creeping sluggishly 
round the roots of tlie cliffs. At its conflux with the Satltj, it emerges 
from a gorge, or mere fissure, between perpendicular walls of grauite rock. 


SPrn VALLEY, kc 24 J 

At the villages of and SAimar. twenty miles tip the strenm, 

the banks exhibit horizontal strata of water-worn pebbles, loam, marl, 
Olid finely attrited sand, with occasional imperfect traces of fossil extiviie 
at heights from one to two thoasand feet above the river's'bed. or eleven 
to twelve thousand above the sea. The channel continues sharp, but is 
he^ little haiupercd by rocks. Tbe mountains of a gravelly structure, 
rising out of the dell on eucli side to the verge of twenty-two thousand 
feet, are almost bare tii summer, the marginal snow resting close to 
their tops in a narrow but well dermed belt. At the fortified rock of 
DanA-ar, the bottom of the valley attains its maximum expanse, which is 
Iiere flat, sandy, and intersected by the stream : the mountains, forming a 
steep rugged boundary on each side, are indented by water courses, 
which, descending ubraptly from the snow, swell the river to nearly (ho 
size of the Villages ami cultivation are thinly sprinkled along the 

banks. In summer, tbe climate is mifd a,.d even sultrj-, notwithstanding 
the great elevation of the soil, aud dense crops of wheat, barlet^ and pease 
ripen in August and September. The winters are proportionafiy rigmotta, 
but the sun's rays ate always extremely ardent, and when the ground is 
sheeted in snow the reflected glare is intolerable to the eyes. 

The forks of the river nre near the village of the lost inhabited 

spot m the dell where the stream has an actual elevation approaching 
to Utirteen thousand four hundred feet, winding with a slow declivity 
m a broad pebbly bed round the feet of the mountains, here presenting 
an almost mural scarp to their near summits, which are flat or slightly 
mdined, hut lUo ravine continues beyond and receives the 

remotest feeders from the recesses of the Paraldssa, which is licte the 
limit of the plane, and gives a northward slope to the waters in the origin 
of tbe CAduaA. The valley of S/,kl is thus comprehended between 
the heads of that river in latitude about 3:r, aud the SathJ in .31“ 4i^ 
The course is south east, flunked by snowy mountains on one side and the 
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declivity of» li>W“ °° v' 

other- the P«=i« b.o»d.rie» of Ut. d!.«rict bcieg, the b.ll-r»j»hip 

TkJm end the il.'e.«eye ecuU-weet. the Set/e? acd 

of a«d*ir (Km4«:cr) eeuth-met. Snotvy ridge, aod b.gh ^ 

„ U.e nerth and nertlt-ea... and the Pareto moantaxa. «lh the 

braache. of the C/etto B/lg„ north-vreat. incledtag an area of aboal 
bmncues hv the Sm/f. From ihe souihem 

ten tbousEuitl square miles tlrainc Y fi i * i 

ba* of the enoay cone to the valley of the river i. a geo^phtcal 
diatancc of 6fty mile, and “ '1““* 'P”* 

(north-east) falls over snowy monnUins. bells of table an m n „ . 
Ihich, though only capped with snow, do not yreld in elevation, 
great lines of level continue rising to thg /adw. and the Ian , e ®P‘"* 
to the north by successive ranges, at last open, into a 
inhabited by Noniade races, who Uve in black tents, nod raigrateyththeir 

;l in sLch of pasturage. These ara the 

flvnres ara described ira very hideous. All hither to that lunit, me ltd g 

the upper poriion of the .Srthiand its rauliticutlans and -ri- 

• I Fiironcan aeociaphers as table lands is but the 

the Indus, considered by Luropean ge g p 

rugged skirt of this great ptou t a tract of coootry uus.cn ^ 
civilised man. and almost inaccessible to the natives of any olhe ragiom 
The skies are hera so .rid that little suour falls even in wdnter and is only 
perennial in the loftiest spots. The section of country ™de by the Sp, 
^d its tributaries, though euttingthe norther, base of the tod/eyu. pre¬ 
sents a Singulat contrast to it. opposilcor plainwsrd aspect, not only m 
climate and vegetation, bnt in iho condition and character of its lahabi- 
tanls. mid in geologionl slmeture, the rocks themselves appearing new 
and nil ihe produttioiis nf nature different^ 

A traveller enlering the vsHey by the sources of tlio Cl,<h,ai and 
Puro/toclmin on thenorlh-west. and traoingdown the river, purlicularly 
ramuiks the sleep and insulnr form of Iho cliffs on each side. Where 
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tbe hollows of strcoms take their coutset they appear Uke lofty ielancls 
with their erect bases, planted, in the eanclr and their almost mural 
sides eodtiig in a dat top on a plane sloping outwards, Near the head of 
tlie vaQey these tabular masses arc aheeted in snow. In the descent of 
the river the marginal rocks terminate in a sharper crest, and’fiink with 
the level, but the snowy zone upon the north, though more remote, 
preserves a very lofty line, displaying erect peaks with slanting 
aummits, like the crest of a wave that has gone by. The structure of the 
rocks is generally a packed or scabrous limestone, Ute stratification of 
which is arrayed in nearly horizontal belts, superimposed upon each 
other in layers like benches, having their vertical faces to the river, and 
their dip Inclined outwards at a very small angle with tlie horizon, which 
gives their declivity a very regular slope, that sonieUjtiea breaks oflf 
abruptly, but commonly softens into heaps of soil, like tbe undulations of 
the sea, producing furze pasturage for cattle: but the faces towards the 
river are too steep and ragged for any species of vegetable covering. The 
entire features of the country are extremely arid, with no natural verdure 
or cnltivatIon, except tlirough the medium of irrigation. The valley is 
but thinly inhabited, owing to the absence of streams for agriculture; 
tlie viliages am consequently far detached along the step of the river, 
at a varying level between eleven and fourteen thousand feet; yet 
cultivation which, upon the Indian exposure of the mountains, shrinks 
and ceases beyond nine thousand live hundred feet, here raaintoios 
its ground and assitmes even a denser character at belts of elevation, 
which often correspond to the marginal limit of the snow upon the 
southern aspect of the mountains, or the line of fifteen thousand feet. 
These cultivable spots occur along the course of adjunct feeders of the 
Aptit, or in open, hollows facing to the sun betwecTi the ntarginal rocks 
of the dell and the parent ridge whicJi. defines the levels on either 
aide. These villages, tliough subjected to night frosts during more 
than three parts of the year, and the keen rigors of a prolxacted winter. 
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are moM deusely tenanted than tho&e in the trunk, of the river, where tlie 
patches of soil for cnltivation are dry, rocky and baked; and the fields, 
eaten away by the stream on one side, and hampered by the ntlrited 
splinters of the cUfTs, (which are constantly accmnulating,) must in time 
become extinct. This desolating iiilluence, though slow, is irresistible, 
and all the villages will eventually disappear under it, and the whole 
shelf of the river he turned into a desert i the very cause which has 
opened the country to the abode of in an kind, will overwhelm it, and when 
the mountains, from gradual abrasion, no longer bear any snow, the rivet 
itself will be dried up. 

The tributary villages, or those not actually in tlte dell, are planted 
high above and behind the terminal rocks upon a waving slope in the midst 
of a black argillaceous soil, which from its open situation, is permanent. 
The loftiest tenanted spots that have been barometrically determined, rest 
at fourteen thousand seven liundred feet, and crops of beardless barley 
extend to the verge of fifteen thousnnd. Men, animals, and vegetable 
productions succeed belter here than in the valley below, all thrivitig 
profusely iu a ione that contracts mid terminate a every trace of plants in 
the Andes under the Equator; nor is it at all improbable that the interior 
and flatter continuity of the country may nourish a cniiivable soil in a 
much loftier region, where increasing aridity and so)or reverberation tend 
to a higher limit of the Isotliermul lines. At the extreme altitndea where 
grain ripens in Sj/Ui, the summer temperature, ihougii considerable, is of 
very short duration in an atmosphere where the heat dissipates so rapidly 
tliat the nights are keen even in.Iuiy; hear frost sometimes appearing 
near the fields upon the highland and rallies of JiupsA.Uf where the 
want of water for irrigation bafilcs all attempts at agriculture. It freezes 
throughout the w hole year, and so early as the middle of September, the 
morniug temperature was found between IJl'’ and 17®, while in the day 
time it reached to Upon the declivity of the SpUi valley, in the 


spit! valley, S:c. 
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early part of October, at peruiancntly iahabited spots, the thermometer 
usually pointed between li** and 10% once 12’, in a hollow surreonded 
by dead sand bills, and five thousand feet below the level of the eternal 
snow; thus giving a frightful presage of their winter, against which 
the people are, however, w'ell provided through the Sun's unintercepted 
rays and titeir comfortable houses, tlieir clothing, and even their food; but 
fuel is so sparingly procured, that during the day a fire is rarely to be 
seen, though always at command amongst people who, ensUved to tobacco¬ 
smoking, are individually accoutred with Hint and steel, and tiie furse so 
dry and brittle as to ignite even when growing, 

.-l!^,Aiiimal3 of every description derive a woolly covering from the 
effects of their arid climate. The ydA, the dog, and even tlie horse, 
all partake of this provision of nature, but tbe human rare in this 
respect is more defenceless than in other Asiatic countries, being denied 
all beard, while their black bushy heads seem to be insensible to the 
Thermal changes. Tbe LhnAs or Priesthood are, by their creed, always 
uncovered, and their black hair beiug tiiick set and closely cropped, 
give them a frightful appearance, like Banditti. There is a characteristic 
aspect here in every thing, which betrays a foreign influence. From 
the soil to the skies the whole is new to the eye and strange to the 
feelings. In animal life, this is peculiarly displayed in the shawl goat, 
the yoA:, and a species of sheep ; and to the dryness of the climate more 
than to its rigors is owing the singular physiognomy of the landscape. 
The|sjiky softness of the goat's ffeece, and even its oKistenco, depends upon 
the arid air and v^etation; all attempts to naturalii^c it even in adja¬ 
cent tracts, however cold, have failed, and must continue to fail even upon 
a more precise principle than that which regulates the migration of plants, 
for it is not beat but moisture that is here inimical, and both are combined 
immediately on passing the snowy crest towards India, Fn their own 
country, their only pasturage is tufts of spiked gratninaj so brown as to 
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be scarce di.ting«bbal>ie freia tlte surface of the e::coriated rocks-for 
when removed from under their native skies to however elevated a region, 
they cease to live. Solitary individuals out of large Hocks have, indeed. 
Ly great care survived a certain period upon the hither side of the 
and have even reached the plains of India ;-but in no country 
apart from their own bleak elevated pastures, can the species be preserved. 
It is the same with theydA^ and the sheep wliich have black heads and feet i 
they may be acclimated upon the very border of their native soil, as in Spiti 
or Kundwer, but tiie wool degenerates, and the animals themselves out¬ 
grow their status and proportions. On transplanting them to the southern 
hilts where vegetation is rank and verdant, they find no nourishment, droop 
and die; those which simi ve exchanging their soft fur for one of coarse hair. 
Even in neighbouring districts, beyond the influence of the periodical 
rains, and rn a very cold climate, though the animals seem to thrive, the 
fleece of tlie goal deteriorates, and upon tlie hither side of tiie Himifaifu 
becomes extinct. The deserts of imel are their natural soil, where 
they feed upon a prickly stubble or heathy like grass, scarce visible to 
the eye, yet myriads of these beautiful animals checquet the almost bar¬ 
ren slopes of the mountains to which they seem destined, and it is futile 
to pursue the experiment of acclimating them to European countries, 
which will be found a mere iUosory odvaatage, for even if they survive, it 
is certain that the third or fourth generation will lose their identity, and 
the tine wool eutireJy disappear^* Tlie sheep of Uie table land Jiave 
nn equal peculiarity of habit, and are even more difEicuU to naturalize. 


• Ciptain Tcifiisit, who viiiKKl ThU^i in WAiiftiif HAariKO*i* GovernDfn;n[, bruyghl down 
K!vml nnd Slum I Gonti* which were iraikiportoti to Europe in ind e Yik actunllj lited 

in Mr. Hastisos' p*fk for levcr^l years, Mr, MeoicnofT wm ec[UAllf foriunale In llm Goets he car¬ 
ried oway ftem ihe Table land pear which also reached England. Thoee aabecqnentry 

imported into finDco have indeed fuirived under the adtraning^ of a rouEe by the Caspian aca^ 
thmugh an arid counlry, and the care of a Pliyiiciufi who eieprciily attended thero, but though the 
Dplniah are ceniidered to be thriving, li tetnains to be seen wlictlier tJic fleece will presErvo Its 
miiuxal soflneti. 
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IJjey are remarkable for size, aad the quality of their wool aotl flesh, 
and a long and very small black head, with legs and feet of the same 
colour. These immense animals are used for the trausport of grain, 
salt, tiocal, &c. &c. They pasture upon the leafless plains of Cfmmurti, 
and the high table land, all along the forks of the being 

indigenous to the whole of Thibet from the limit of Yarkamt to the 
east of L/uiissa^ They come down in vast flocks to Spit! in the autumn 
for grain, but though here in a tract of country arid and desolate to the 
last degree, they cannot be reared with any advantage. In the deserts 
occupied by the Nomade tribes, both the animal and its fleece reach a 
finer standard, and there the climate is drier, and vegetable productions 
more scanty. Horses alone undergo the transition from their elevated 
pastures, but they Inse the woolly covering that invests the roots of Llieir 
long hair r the wild animal has never been domesticated in any situation. 
Both would ajipear a priori to have a common origin, yet the circutnstance 
of their eluding every attempt to tame them when caught, and their uniform 
speckled colour of fawn and white, and their wild agility, demonstrate 
them to be distinct species. 

The iababitants of Spiii afford even ampler traits of distinction than 
the animals; acoitimnnity of condition arising from individual penury has 
generated reciprocal ties of social attachment. Though poor in those 
resources which denote easy existence, there is nevertheless a degree of 
comfort in the necessaries of life amongst the lowest classes unknown to the 
natives ot the southward hills, where indolence and insulated habits have 
alienated those feelings of concord which make even poverty agreeable. 

The common repost of the Thibetans consists of a greasy soup, called 
Lappi, and buttered tea: animal food is also naturally abundant in 
a region where pasturing flocks are almost in a state of nature, and in 
every house may be seen the diicd carcasses of sheep and y&ks, and skins 
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of fat aod hotter* They ore mueh addicted to tobacco and fermented 
liquor, and upon the whole the comforts of life are in tbeir kind neltiier 
sparing nor unsubtstaniial* Their manners partake of the grossnesa of 
their food ; bo feeJing of female delicacy prevails here, and a promiscuous 
familiarity and coarseness in all, the habits and deconim of life reign 
everywhere. Their wearing apparel accords with the exigencies of the 
climate and the suddenness of the thermal changes. From the sheep-skin 
tunic to the chintzes and tine silks of JjAosstit which last are the insignia 
of the higher classes, or from the Vasir of the State to the Nomade of 
the desert, iliere is little in education or manners to denote distinction. 
Authority here, as elsewhere, claims a certain respect; but Uie only 
courtly deference 1 observed in my inieniew with the Kharpan of Laddk 
(and this seemed to be due to me rather than from me) was during dinner, 
which W'e cat together in the midst of his greasy altendants, who devoured 
the fr-igments with voracious appetite, licking their fingers and then their 
» plates, which were afterwards lodged within the folds ol iheit woollen 
garments, or between them and the skin. 

Strangers, especially Europeans, arriving amongst them and passing 
rapidly on their way, see nothing in the country or inhabitants to raise a 
favorable inipression in their mind. They observe them in black bare¬ 
headed groupes, timid, sqnaltd, and in rags, and every third person a 
priest; but, however unintelligible their conduct when debating in ajv 
unknown dialect about supplies, or the propriety of our progress, (both 
of which are doubtful in such a territory,) in their bouses we were treated 
with friendship and hospitality, uoaccompmried by that savage feeling 
wliich protects a traveller as a guest, and betrays him beyond the threshold 
of his sanctuary. 

The complexion of the people is darker than might be assumed from 
the influence of so cold a climate, but the solar beams arc equally or more 
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ardent in an atmosphere, which, by it$ want of huinidity, excoriates to 
brittleness every trace of vegetation, and parches to a nnidy and scabrous 
coarseness the skin of the face, especially in the females. The people of 
both sexes are naturally indiflferent to shame, and alienation of chastity 
in the females is here a mercenary interest purchaseabie upon the lowest 
terms. In figure they are stout, waddling and dumpy; in address, 
presuming and indecorous, but much of their open familiarity is the 
oftspring of immotlerate curiosity. In face they are not beautifnl, even 
when young; when past their climacteric, very unseemly; and wiien 
old, a picture of horrid ugliness; not regardless of the aid of artificial 
charms, their hair glistening with rancid oil hangs loosely round their 
sun-bumt necks; sometimes it is woven into tresses which braid the 
contour of the face, hut is commonly unregarded and blows out in the 
wind, giving them a shaggy appearance tike wild beasts: their black 
gpe^y heads are embellished with hpis iaztdi; their sun-burnt necks 
with amber and coral, their wrists and ancles with snow white shells, 
and a girdle of beads and other trinkets, all shining in the sun's rays. 
The men, withoat any superior pretensions, have their peculiaTitieB less 
out of place, but they are black, greasy and imbecile, without any noble 
qualities whatever. Poverty a ad their insulated situation have dented 
them all pride of distinction, and subdued their feelings to one uniform 
level. Such is their genera! character, and it will apply to tlie whole 
nation of TAiUiaH Tartars, Tlie absence of female chastity is a singular 
commentary to tbeir honest and pacific conduct and the other social 
qualities of their natural society. 

The country is every where broken into steep arid peaks, uniform 
sterility covering alike the mountains and the valiies. There am none of 
those fine contrasts of scenery which we behold in the southward regions 
of the Ilimalajfat where all the beauties and all the honors of Nature are 
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united together in a single piecipice. CuUiTatlon is here eolely indebted 
for its existence to irrigation, and this nutritious impulse in so dry a 
climate is far more powerful than the spontaneous efforts of the soil, in 
quarters where the effect of atmospheric heat and humidity is combined. 
To the climate, vegetation (such as it is) owes noiliing, but rather succeeds 
in Bjnte of it. The few traces which are sprinkled over the dead sides 
of the cliffs shoot out of the rock as if impeiled by tiieir own vitality, 
but in the loftier zones, where the soil is better and the solar warmtli 
mitigated, there occur upon the slope of the strata extensive tracts of a 
thick set prickly bush, which in appearance resembles the surface of a 
Higliland heath. 

The villages in tlie valley Itself are planted upon an alluvial slip on 
each side of the river at long distances, and are indicated in summer by 
their verdant environs, and in winter by their black appearance in the waste 
of aorrounding snovr. The crops of this region are dense, but have little 
variety. The staple grain is Ooa Jd&r or beardless barley, peas, turnips, 
and in a few* spots Phapm and mustard, the seed of which last is expressed 
for oil. The fields are sown in April and May, the seasons varying with 
the level, and in tlie elevated belts by the hollows of tributary streams ; 
where the winter is protracted, the soil is cleared of snow by sprinkling 
black earth over it. 

Notwitlistandiog the almost perennial night frosts at those extreme 
limits, and the severity of the climate during the sun's southern declination, 
the crops are even denser here than in the dell below. 

As the cultivation of farinaceous grains chietty depends upon a cer¬ 
tain degree and duration of heat (which, in these regions, is found quite 
siifficieiU. in July and August, without relation to the rigors of the previ- 
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ous or subsequent montbs), it was an over^igUt which this physical fact 
led to in the iiifeieace that the Ooa or Tartaric barley, might be 
acclimated to the mountains q£ Northern Europe. The excessive cold that 
reigns at the highest cultivable levels of the Jntra Hmaia^ttn regions 
during the greater part of the year, in no ^vay cramps the progress of 
vegetation, since this is eftected by the necessary quantity of heat during 
the appropriate season, and wlitch, though perhaps never so considerable 
as in Southern. Europe is more constant: and the solar rays of this 
parallel of latitude, in so thin and transparent an atmosphere, are intiuitely 
more powerful; to such an extent, that the difference between their direct 
ardor and the shade is often more than one hundred degrees, and live 
contiguous slopes of the same ridge, within the space of a few hundred 
yards, present torrents of liquid snow and streams of unthawed ice.* 
TJiese facts, and their elfects upon the constitution of men, animals, 
and vegetation, are not properly understood in Europe, or if known, 
are explained upon theoretical assumptions which have no grounds of 
existence in nature. 

The feebleness of the sun’s rays in any part of Europe must render the 
mountain acclivities, of even moderate elevatious, inimical to the success of 
the Tartaric grains, though the degree of cold there never approximates 
to that which reigns in the high zones of SpitL Of this we have analogies 


* h «ilt *etrccly be tredited iliqi m ihe beginning of September, upon (ho Korthern dope of 
the PendisM, m ao olemtiun of lifteen tboumnd fire bundTed feet, a thenuameter retting upon the 
rocki marked i5S% trhilc the temperatore of tlm air was —igaia id the nndd^e of October 

when th« Suo*s Saniliero declioaiian ia already great, «t tlie Clunete dlihge al Ltm^teha, elevated 
owro than faurteen itwusaml fi«o hundred fret, die suo*e lays atucobed by the tanil had a tmipera> 
lure of ISO*, while the atr wu 46*. la she end of the umc month, in a vnMey hanked by lofty 
rocks, but as an elevation of twelve iTiousand feet, a thermometer itnod in my pocket et 106*. 
Wherever wo go we find rim sun's rsys opprenive, niul much of our ttirpHie at the hig^ xoaet of 
inhabitants, and oultivatuin, ceases when we became anjuninud with these dmoiutaiiceiL 
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£tn the Southern or laJEan slope of the nm6Iatf&, wUerOj in a distance 
of only H few miles, and frequently within a few hours' journey on the 
correspond in" aspects of the same ridge, we find cultivation checked, 
anti altogether extinct on the verge of ten thousand feet, owing to the 
insufficiency of the summer heat at this limit, notwithstanding that the 
winter season here, in respect to mere cold, is far less severe, and the 
mean value of the climate much superior to that of the lutm Him&la^an 
regions where grain is exuberantly cultivated. The climate of Spiti, not¬ 
withstanding the great elevation of the soil, unites the extremes of sultry 
heat and excessive cold; while the sun's rays are always intolerable, and 
in winter, strike with an ardor proportionate to the keen rigidity of the 
ambient air. At this period, when tiie country is sheeted with snoa', 
exposure scorches the face and inllatncs tlie eyes even to the loss of sight, 
the glittering expanse is here made more brilliant by the refiectiou of 
skies of the deepest azure, even as black as ebony. On the first day of 
November, after a fall of snow, and in a temperature of 25*, I was fatigued 
by the sun's rays striking through a thick, coat, and while feet and 
legs were undergoing a constant transition of thawing and freezing, to 
me at least the solar heat felt the most distressing, till the road defiecting 
round a bluff angle on the margin of the river brought us into the shade, 
where a bitter cold struck us to the bones, cougeafing the moisture of 
respiration, and the clothes on our hacks and our legs, which in the ford 
of a torrent, came out at each step stiff with ice. From this time the 
mercury daily pointed near the zero of the scale, once two degrees below 
it, and probably did not rise, and must have fallen many degrees in the 
subsequent four months. What the cold arrives at, when the sun reaches 
his southernmost decliuailoa, is a conjecture that may be safely hazarded 
ilte itihabiteil spots in the valley, and at the villages on 
either side of the limit of nearly fifteen thousand feet, it can be little 
above the freezing point of mercury. 
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TJie winters are followed by a degree of wanntli equal to the 
stunmers of tbe south of Kngland, and a far more powerful suu, but with 
a more variable dturaal temperature, Upon the elevated, table land of 
Rupshii, or at the tetiantcd environs of whatever bo the degree of 
midday beaL it dies off so rapidly in the thin air, when the sun ceases to 
shine, that the nights of those regions olfer an extreme contrast in their 
chilliness, tlie range of temperature in llio twenty-four hours often 
exceeding 40°> In insulated elevations this would net amount to Id”. 
Towards the end of August, the climate of the middle r^ions of Spiti had 
a day temperature of 83"; and clouds of dust w heeling along the river 
bed, and sometimes a weak and transitory peal of thunder gave the 
scene a more tropical complexion than would readily be conceived 
possible at an elevation between twelve and thirteen thousand feet 
above tbe sea, and in a parallel of 32^^“ of latitude. At J>wik»r, which 
verges upon this last level, my small tent was but a feeble screen against 
the solar rays, the thermometer en the table rising to ItO*; but in so 
rarided and elastic a medium this accumulation of heat is very fluc¬ 
tuating, for, when it rains, the air at midsummer is chilled dowm to a 
degree very uncomfortable to the feelings, and the cliJls in the immediate 
vicinage of the villages are often sprinkled with fresh snow. In the 
vallies of Rupskii, at a mean elevation of sixteen tltousand feel, where the 
maximum temperature may be estimated, at 75", it snows occasionally in 
July, and freezes always at night*; yet such and even loftier situations 


■ Moondtarfi to invcmiog lUif tract At midsuminer, encaunrerAd A fill oTiiiofrp wbkb Eiiifr«Ter 
vanished during tb« ninV caitne. hL C«oma dz ihc llungumn tfUTeller, had a more 

frighirul piciure of t]i« rigor of tZic climate la an adjacent tract ZatuJiaf, wliert, on the dtj of iti« 
lummer aolAliew, tlic ground wa$ eticctcd wi th a fresh fall ofanow, and b the beginning of September 
the aamfl ftcene waa renewed whilo the cropa weto ftili uncuL Mooni^AorT wlicn encunpfil on tJic 
UinreofLAlce MAneArorarAr had hii tenti covornd uvcrml incbei deep with «Roir on the l#th of 
Auguit, with fr(Htj nigliu Id Juljr^ when approAcliing tlie fotk$ of ihe Irndtu of tbcmiclvei 

(in AO low a poridlel of lAEilUfle,) demonJtratlng rait bdghCt And in cnnncxiiHi with Anidpgoiu 
ohiatYAEEOni upon the ItaLliermal line^ in Rup^u |lf wc had not Baromot^lcAl loveli nf ibo ^ud^'nt 
Shipke mild Mfkh&Tf and Ciptuln Wua'i depresfion of the river frnm A^ifi pua) njEiirding pretumptivo 
InfereaceA for pliictng ibAt lake ypoa the very vergo of aevEiileeD thquuiAd feeu 
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aro the pasturing regions of innumerable flocks, where it js difficult for 
the eye to detect any nutritious vestige.* The marginal limit of tlve 
snow, which upon the sides of CAiwi^oiaio occurs at fifteen thousand seven 
hundred feet, is scarcely permanent in Thihtt at nineteen thousand, and 
upon the southward aspect has no well defined boundary at twenty-one 
thousand feet. From an altitude approaching to that line, and which was 
bare of snow, 1 was in view of a distant clmin, the detaclied peaks of which 
appeared under an elevation of some minutes; yet a few traces of snow, 
like ribbands, only remained on the lust day of August My own ^HWition 
was here at the edge of the snow, from which to the bed of the 8pth, at a 
perpendicular depth of ten thousand feet, was a continuous bare slope. 
The opposite (northern) declivity was indeed sheeted in snow to the bottom 
of a deep deil, and all beyond me was uniformly white-t If the objects 


• A l«te twviUer, M. ha» diwOTcred in ll» PeruTinn Andciiailnr to lho« 

b Thibet, the l«el of ipwns .nd catti«tinn 

,hoc«nd f«t, «nd ih* inhabited pnd fivU* ming to ncnrlj, lhot.«rd. The 

c,«t nf the movnuini ii pmporiinflnlljf elefaicd* <let*m..ned il twrniy.rouf 

U.nu«nd wd twei.t,-.f.ve tl.otiMnd five hundred feel re»p«liv*ly : .re .t.l .upc.ior 

\n Mtufil height, and gre.lly enrpais ihe Andei in ihe medintn of a i«ge UBCt oflnfiy level, nnd iho 
intcriof nginn*. which alrtudy b^glii to prewnt a more gigflnlic dUplay. arc vrlwlly uncsplnred. 

+ ThiiipoiiiviMiiihe-inrihcriivefRe of Arnndwpr, ennWrminnu* trith ihe Chmee asulier, 

and immadiElely above llie lUmlet of "i’"" 

SUt of Augwit, Ihe preceding night having been pMBcd at an elevation of eiBhteeo tbouiind feel: 

even here we found ouTvelvsi lo mtieh eabninted by the Hirefaction of the air that every 
Bovemoni WM aa exertion. 'Ihoagh the wind had a teniperaturo ofthe iuo’s mye were bo 
hmuing at to rorce tie to screen our facci, and for my own pan litermliy to envelope inyHlfin a 
bUnLet—Somnoleni^, languor and aickneei alfccicd osoo tiiuch that we lay all day inhollowa 
anongit iherochi. withotii ihinluog of our Btluinion ar the clntlinefa of niglit. Wc Jepl in the open 
airuader a calm resplendent ihy loa a temperature of 10*, tliat of Uio firouml *e lay upon being 
14 « jft we did not eoffer great inconvenience except when the paift of cold wind crept in upon ui, 
and congealed the moiiture of revpiTation. The ateeni from thl. spot (vhort»It m*) occupied in 
tmwardi of three hour*, and loturiy our progree wat beset by debility end inch a unse of 
wKbeation from the partial infialicri of the lung* a- aimoit ovcri>owered our maiost cffortB to 
move. I do not Udnk wc could have ascended much Inghir at tliat time, had it been 
pracikafale. At I e. w., tlw Bammciee iteod at 14.S20 inchet in a tempertture ef SIP, 
which computed from coiemporery cbserrationi al Calcutta, indicawi an altitude atcecdlng 
twHity thoiuimd and four hundred feet, a result which may be depended iipon ai being 
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1 bcKelil from tbis lofty station were fifty miles ilistanl (and the eye 
traversed a lar^c tract of intervening country,) the difference between the 
apparent and true level M'ouid of itself amount to fifteen hundred feet, 


fArthtr veri^ieti by ihc obiervmtioD uf ktltaI doiinguauj mUc$^ htight bafi been li:ced 

ciigononietHcftlly freta vtirifiiii lofty pDiutionfi bj my brctlior, Cajiuin G£IIAII1 i» 

Olio points in particular, wlilcb ftitilw m paia cemmunfcHlifig between KuMuxr aniJ Spiiir and 
elevated twenty tlioiuand and five hundred feet, bod ihe imalloftt appreciable depreasloisp ami 
liic cenTcicily of the level at the distanoo of my itinian, nbiorbed tiio irtfllnK ckccu of height ia the 
peak. On my north was a JetaeheJ group of while topi tonchnlcd, fmtn the angles they iubtendedp 
to be twcnly-four fliousand feet obovo lha left ; the marginal inow oecupying a vn-y narrow belt, 
hul the surface unbroken by ti single dark peak^i Beyond tLem appeared the chain of bare peobi 
in n very iharp outUne. I took ilic angles of varioua pointe. Some were upon llio plane of toy own 
JeveTi but generally all were a few minutes higher, anil m the view waj. intercepted by nn adjoining 
ridgCt I could not aacertiun the limiti of tbeir height or exfenl. Tfkelr iidn were wy preclpitoijf,aiid 
from thefr reddiski and often pale appcanmccj 1 conoluded thdr f Entcluro to bo gravelly or pf 
Moditone, of which ibeir conliguratina gave every sign. Their iilcep and conical creiis Aoctned to 
have auumed that form by the wearing away of the jurfueo: some were entirely ciakeii, anil where the 
ffnoiY rested, it w^ai in paiclies or itiipes in the eouric oF hollows, llie ground at Uieif haae was veiy 
rugged, and had an apparent rIovaEjim nf eighteen thuuoatid feel, the rwb dliplayed itwlf below liko 
granite, overtopped by Uio red farmaiiun s whatever it was, I am the more ineliiied to this belief from 
the occiirteace of vast blades of graniie in a gorge which crosiod my ojeent, having been diacloBcd 
by torrcnis ftom the inow: w}dJe, al my ncftrcst oppulie to the summit, the rock was not eonneetedj 
and seemed to run Into a iecondary serieo. The extreme tops nl an estimated aluiude of between 
fifteen hundred And two thousand feet lugbcf were perfectly white, tnd Imd a blulff contour as If 
derived from the elements of ihcir siruciurc. iTie highest point of dw bore ridge appeared at die 
verge of interception by tire slope of an adjocect mass of niounta.iii which was cut ofiTioni my poil- 
tion by a deep dell, but f have no doabt that loftlcf ohjccu were !□ be oeen, those m vieV being 
iuflicienily Indicated to Authorize the mfercnces and bdug acccsaiblc pointf u far at pby'sicsl 
obstaeJes are concomed^ drey hold out to adventure a prospect full of interest widi relarjoii to the 
itrueiure of such el e fa red mastesr the observation nf the unhnown regions beyond them which 
have rot even a mark in our maps. Tire (un*z rays were very illitreuirig here, bat they seemed fa 
be showered down with triple ardor upon die chain of conical peaks till they glowed in die oBect of 
thcLr desobdoD like n lowering oiidine of vokaikuetK to which Impreviren. their form oiul aspect 
bestowed an image of reali ty. Some very distant snowy peaki glittered io the honisoTi lowards 
but die great chain which lay to my north in passing over that tract was not vtilhle, and os it runs 
behind the bare ridge and is slieelod with eternal snow, its summits muiL be vastly elcviucd* Part of 
the same chain was^ however, liescried from /^orAeii/, rlfitig nut of the table land In a hnc of white- 
cresf.my own level being hore oioeteen thoU-iand anil frte hundred fret, and the interveniog country 
between me and I ho objecu a little undor it all block :—a still more easicm portion seen from near 
hsdan appreciable angle of altitude from a buc of eighteen thouaunl two hundred I'celi luiii 
at A tost diitance. 
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but some of tlm potuts gubteuded an angle approaching to half » degree, 
thug arguing an absolute height exceeding i«enty-tffo thousand feet 
free of snow* The outline was Tery steep and sharp, and the peaks of 
a reddish colour, from a gravelly or sandstone struclurc. had a most deso- 
jnte appearance. The contiguous level, though very lofty, ivaa still rugged, 
and where the surface of the country is more even, we may conclude a 
greater altitude for the seat of perennial snow; and it would seem from 
the oral accounts of the Ldmds. that the inward and still distant ranges 
confining upon the Tartaric plateaux, exhibit no snow that rests through¬ 
out the year, not owing to any depression of the soil, but to the consUnt 
shining out of the sun; and it is no vague conjecture to entertain that 
tracts of land will one day be discovered, where the abodes of mankind 
and cultivation surpass in height the antainits of the Andes, having 
the winters of the Polar regions, without their snow, succeeded by the 
summers of England. 

The peculiar aridity of the Intra Uimdtat/ait regions is a subject 
connected with so many meteorological phenomena, and witli so much 
of the conveniences of life, that it seems to open a new held to the philoso¬ 
pher. Things do not.rot in Thibet, hut crumble in long ages. There 
are neither moisture nor insects to produce decomposition. Every thing 
desiccates, and, as it vrere, stands fixed : the process of decay is slow, and 
superficial things gradually disappear in dust. Wltere there are no forest 
trees, timber is of great value, but here it lasts for centuries, and the 
roofs of the houses constructed of an argillaceous earth are actually 
baked by the sun’s rays, till they harden like the A-unAur of the plains. 
Where Uule raiu or snow falls, there are few nolural agents of desiruc- 
lion, and we sec neglected Monasteries yielding slowly to time, each 
a'intOT eating away portions of the walls, while the timbers remain 
unchanged. Ruins in Thibet are the records of far antiquity; hooks are 
imperishable, for no insects attack tlicm, and there is every probability 
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that Uterary memorials of tlie earliest periods may be ox taut in a climate 
and position alike favorable tu their preservation. If any Antediluvian 
relics of the tiiiniaii skeleton are to be found at all, tliey are likely to be 
discovered in some part of this elevated platform. 

The hygrometrical state of the air produces more important physical 
effects tUtin either heat or cold, for It gives a new aspect to a country; 
and, in this respect, Sjni'i may he taken as an index of the physical 
constitution of the vast regions lying beyond the JUimdiaya^ and its 
consideration will assist to explain some of those anomoUes wliich have 
opened upon us in tiiat hitherto unexplored quarter. 

The traveller in Thibet is struck with the difference in the aspect of 
opposite sides of a ridge traving in many places not more than twenty 
miles in breadth. The masses of Ice resting in hollows of the bare rock 
near which no snow is visible, where tiio sun a rays are scorching, and the 
temperature of the air is very mild, for though elsewhere it would thaw in 
a temperature above 32* it remains permanent here at nearly 50*. 1 have 
seen torrents frozen solid in the beginning of September, where the ambient 
air of the spot kept the thermometer at 57“, and the ice did not appear to 
drop. In the southern bills, in the dry and clear months of November 
and December, it is usual to see water freezing in a temperature of 
at an elevation of four or five thousand feet above the sea, or under a 
barometric pressure of twenty-five to twenty-six iuclies,—but by increasing 
the density of the air by descending to a lower level it requires a much 
greater degree of cold to produce the same effect, and under circumstances 
of excessive moisture, » themiometer will fall below the freezing point 
and no frost take place. Cotemp ora neons observations made between 
various parts of the hills and stations on the neighbouring plain in Uia 
latitude of 3TMiavc verified a fact which theory has scarcely indicated, and 
scientific inductions (as far os i am acquainted,) are almost silent upon. 
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The different effeete produced by vurious degrees of rarefnetion of the 
atmosphere and its relations to moisture are such as make tlie thermometer 
cease to be a correct measure of temperature, for it is not the octuab but the 
sensible quality of it that is so important to philosophical studies. The 
superincumbent atmosphere upon the surface of tlie Gangetic plains in the 
months of November and February, when the thermometer frequently falls 

below the freezing point without ice being formed, is an instance of cold 
without its due effects, while in the mouniainsat a height of seven thousand 
feet, as at Simla, a much higher temperature will freeze the soil a foot deep. 
TJie sensibility of our feelings to those atmospheric influences is hut too 
delicate. Let one contrast the damp morning chill of the plains with the 
frigid elasticity, and even stimulating efl'ect of the mountain air which, 
perhaps ten deijrees higher, gives the aspect of an European winter* In 
one case the air being loaded with moisture, and absorption farther checked 
by its density, a film of ice is only produced by a temperature of or 3</. 
In tlie other, the air is so dry and subtle that it freezes by the effect of 
evaporation mote tJian by mere cold, la the Intra Himalutfan regions 
this power is so much augmented by aridity that ice often disiuppears 
unthawed while snow has been seen to fall when the temperature pointed 
to 47*. In the southward hills the air must be cooled down to 37“ before 
this takes place. 

Every person in Jnifia is familiar with the peculiarly mouldering 
nature of the rainy season, though the heat is perhaps terapereil (ifteou or 
twenty degrees. It is the moisture which is here the elemout of struc¬ 
tural decay and of oppression to our feelings. In SpUU yaks are killed 
in the end of September, and hung up to dry w'hen the mid-day air is at 
6tf or <18^* It is die absence of moisture here, that produces the opposite 
st^, which is so sharply defined, that a)I the prodoctions of nature, both 
animal and vegetable, would appear to be an effect of it rather than to owe 
their peculiar form to distant species. To this accelerated vaporizaltoa 
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19 ovitig: the fiuctuiition m level of the lakes in Tftrtar^t in defiance 
of iRcreoaiD:!? cold. T)ie lake of Siattsaromm celebrated in /fiWti my- 
tJioIojry for giving: elfitix Eo several rivers in opposite directions, (a me- 
ta])lioricai fi^re to indicate the point of their divergence) was notadmittedi 
upon MooRcjtoFT's assertion, to be land-locked, front ideas of the feeble¬ 
ness of evaporation at that great height then unknown and unsuspected ;* 
and though the lake docs appear to have an outlet in the Sallg^ 
this does not alter the question in regard to basins (inferior it is 
true to Jil^uaitrovnra, but under similar circumstances) having been 
found M’bolly inclosed ; and Moohckovt was right as to the fact, though 
his revieivers could not reconcile it witli their preconceived opinions. 
C&M»arerU t^htch is probably fifty mites in circuit) has no passage 
outward, ihougii it is fed by streams w'hicli have a broad channel, 
and run witli great volume in their season, f Evaporation by an atmos¬ 
phere which from its extreme rarity and dryness, greedily drinks up 
moisture, is here amply aiiUlcient to graduate the marginal limit of those 
lofty reservoirs to the extent of four or five feel, which was the maximum 


• Tlic labre land cif 7'Ai6#f w« tirimjiied % Eiuii|hs 4 ii nt right tlinusund Afet 

above tlie Kd, though Capt«in Turnir had ihcmi the unprvivcdviitcd tigon el'the cliiiiot« urget Ln 
40 low a latitude, uid MouRcnorr'a NarT4iitre Kod given m a •ullicieutly friglitful ttUa oF oidtumRicr 
m fhkt country. 

+ Thia lake ocean in UmptM at nn cl&ttUon of llidUKind feer^ Jti*4 looj^ riicct of 

btuo i^fltcr iriLli a Yarylng brmdtk My ra«ic took me by ju irkargin fur a who la Uaj*i Joumfly^ antt 
I encamped at if.* cAstcra eitrcinii'y inhere tlic iliore woi of turf No water mark appeared 
fivefuett and dk I was here lO the end ofSepleiiiberf that may ha coniideried as tbe hnaJt of ^urtaafioR^ 
A cireuoiistaace wJucih wos assumed by ibeorLii# in regard to ifHWJKrrovffru u prm^ng the reverse of 
wbst Mfp MoPAcnovr oiurtcHp or that iliere must he a drain from iJw waEn-sof the lake. CAttrmrerfl 
baa likcwiae m edluxt though oevcfal itreonif pour the liquified tnow of the nelgbliourlng moantaini 
intoitf banj^ I'^vaporalion la thU dry nir it futly suSeienc to praiervo tbe balance, acuj it is mofn 
lurprising that any watiir ilimild reuuiin at alb than that do outward eoiwraunicalion iheyld exist. 
Tlie norlhefn margin of the kkc ii liemmad m by a mats nf mouoiain which sbeoli up in a nearly 
mural precipice of hare rock lo a height of twenty tbuutand feel and apwardt. The snow rencd 
close io die aumniitp but in niit bodieii^ liaving a clilF of seTeral himdred feel, oud but fur its daxzting 
whiteneji might bsi^e hean conlou&ded with ihe ruck llself It had ceuted lu melt. In wiuter ibc 
like freczesi and remaiDt hxed for stTcral montlitp the tnow Uiea accumulates upon Hie ice aod 
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fluctuation that Mookcuoft observed, and I myacinmve found to prevail. 
The hot vrinds are even there far less pardiiog than the air of the interior 
HimMaffa in autuoin,—vrood, books and shoes warping under it. At 
SAipke,'iijtoti the verge of the table land, this dryness was quite withering, 
and every thing flexible was converted into a coriacious hardness, and we 
felt a sensatioti of intense cold when the thermometer pointed between 
■to* and ,50% and, under the inflnence of a strong wind, the effect of a 
temperature but a few degrees loiver was quite benumbing. In the British 
territory of Kuadwer^ laying beyond the Ilimdtapcty all the fruits are dried 
upon the tops of the houses at the season of the periodical; rains in India- 
Even turnips are preserved in this way. To ibis state of the climate 
is owing the superiority and preservation of all the northern fruits of 
AWitinV, KMkI, and KandaMr. A circumstance still more surprising 
in this atmospheric vicissitude upon the imiiiediate verge of an Indian sky, 
came under my own observation. The fresh roots of the Rhctim palmatnm 
which 1 dug up from amongst patches of snow at the solstice in the 
Ilmdfa^a ridge, were so brittle in August as to be easily reduced to 
powder, and moist opium received in Kundteer in the middle of July, was 
pulverised to an impalpable fineness in the subseqnent month,—thus at 
the most humid period of the year was eflected a process that in India is 


wiili the pccum flf eprinf tlie gelid c!(pllil« breiVtt up «Uba (ibiw like thunder, and thair* eway, 
end tunente frcoi the eurrauading b^li Lend ctmtribiiie their eeceuioni and me ilio luriimia iu 
maximuni limit. Empmeticpn unvr eaertt the cambiiied ioAuence at an anl«ta tua^n« end e djy 
etteiia>iieili aiaiotphere, nad by iheendaf Auguit the lake luu tuak tu iu greateet depreidun. 
Matniirfmara h preeiealy timilar, but upun a much larger ecele in rcipect M the nctume of iu iretcn, 
iU cleviiiiufi and nugnitude of the iMnw around it. The water ii well tuted, wtiich would lecm to 
arjpie Miud outlet, which the oral tficoumi of ihe Lasnit would conGtoi to be that of the Setl^t^ns 
to tlw Ff»e*i ofany other «»cf in »urh n eituntiun,—it u a (iippoeiticm bordering *o cloiely upem ■ 
phyncnl impoeubtlilir llult it need not boeiitcrlained. Thb wntete of ChcmartTil {uulgfit he 
eapEcied rrnm iheir haring drain) ftro unfit to drink, though barelj difering in Ufie frcrni tlnn of 
running itrcami. Anctlier lake, two daye jnumey we*i of CAamoTtrii, at an ekratron of iificen thou- 
fund fire hundred feet, wat found v«y bitter and bnekfah, and I wai aurpriiod lu k« wrilt 
of the finest water, tn iho very midst of the itlt numihct i ionuineniblo wild fowl covered the eaiiro 
surface. 
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scarceTy attainalile by any length of time, while in Calcutta opium cannot 
be dried for medical purposes witboDt artidcial heat. In Europe the 
rhubarb rootSt the end of a year, generally requite to be baked in an 
oven before they can be pulverized. 

Hygrometrical considerations seem to have been entirely neglected 
by travellers in India. I was fortunate enough in being put in possession 
of Eater s hygrometer, in the tour I made to the sources of the 
Jlffp/iasii and CAundb, and across the i)igh land or Rupshu into 
which afforded me an opportunity of comparing the ^te of the air on 
both aides of the Riotdkpa, and the degree ef humidity that belonged to 
different elevations and situations; the general conclusions from which 
were, that the atmosphere of tlie interior regions was more than twice 
as dry as tliat which rested upon the southern hills;—that the aspect 
of vegetation and the rocks corresponded with the indications of the 
hygrometer, and that the climate of the valley of SpUi at an elevation 
of between twelve and thirteen thousand feet, in October, was infinitely 
more arid than tliat of SubdiAti at four thousand feet, in May and 
Jane, when the wind becomes heated and the country parched up. The 
temperature in the former was between 40'and in the latter 80'. 
The minimum of the hygrometer, la a scale that indicated 1,200, os Uie 
point of saturation was .036,* the barometer being then 10,370, thermometer 
sy. For a succession of days the range varied between .042* and .055* 
for the least, and 170 to 190 the greatest, which lost always occurred 
sometime after sunriset. At elevations of nearly hfteen thousand feet, 
the results were not so decisive owing to the presence of clouds in the air 
and to the great difference of temperature, the correction for wliich 1 liave 


• So wHuen in iti« MS.; perlui|»i ietendiKl for 3S, 4S and55. 

f At KATca'i tijFgroincier Midnni fifll usd^r 100 in n leoipcrattm' cxcHdung 911* 

In in OctolKr, the depfctilua was gcDenliy 45 Jn in alniDapbern of 60 degtva, 
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never ascertained.—In these last situations the weather was very cold 
and unsettled, tlie thermometer varying from to 44*, with occasional 
spriukliugs of snow, Under analogous conditions liie drjmcas of tlie air 
increases wiUi the elevation. I regret having overlooked tlie wet bulb 
thermometer which from its principle and Bimplicity is, without a doubt, 
the most correct measure of atmospVierical humidity: a compensation may 
however be suggested for the effect of the wind in accelerating absorption* 

The face of the country, as far as it has been seen, affords a desolate 
view to the botaiii^, but the field is not so unproductive as it looks, and 
vegetation though scanty, will be found to exliibit many new species and 
peculiarities. A generic chameter prevails i most of the plants being 
armed with spiculie; furae and spartium form the general clothing of 
the soil. In animal nature, the scene is equally fertile in variety; und in 
geology, there is much to interest inquiry; and if elevniion is an object ^ 

of science, the mountain ranges here offer facilities of ascent, which the 
steepness of the southward Uimdlnffa, the snow and the cloudy climate, 
entirely oppose. It is obvious that angles taken from an altitude of 
twenty-one thousand feet, would be subject to little or no refraction where 
the visual ray passes through so thin a medium. From such a posiiion, the 
highest levels of the country would be accurately indicated, assuming the 
base to be correct, which barometrical observations would sufficiently 
establish. Objects visible upon the plane of the horizon, at a distance of one 
geographical degree, would be actually elevated three Uiousand feet: the 
eictreme height of the mountain range would thus be readily determioed, 
as the observations would be liable to little discrepancy from atmospheric 
causes. The climate in summer is sufficiently favorable for a stationary 
residence, and at twenty thousand feet, one would rarely be exposed to a 
severer night temperature than 20“, or during the day, to one of ten 
below 4'&*, very commonly much higher, from the power of the sun s rays. 
Observations might bo made on the diminished pressure of the air upon jj, 
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tliD organs of life and mafter, evaporation, and many meteorological 
phenomena. 

The hope of new discovery increases the feeling of |:mtjfication we 
expertcnce in treading over spots unvisited by man. Ko jirecious ores 
have yet come to light, but if analogy is any guide to expectation there 
is nothing against the supposition, that metailic riches may be concealed 
in the lofty masses of Uie interior, which in configuration and structure, 
eorrospond to those that produce them in America. This is not anew 
coiijcctueeb and if they do exist, tlieir site will probabfy be found in the 
highest rones of the limestone or clay slate. The lenticular particles of 
gold which are daily washed from the sand of the and other rivers, 
alfard no clae to tiie solution of the problem, but together with the con¬ 
formation of the mountains and the fact (orally related) of auriferous ores 
having been discovered in TAHhU, there is no reason to discard the idea. 
Copper has already been found at Sun^m in Kummer and in 
which is here at least as presumptive of the existence of precious metals 
as galena is of their mines upon the bither side of the Jlimdiajfa, which 
though discoveied, seem doomed to oblivion through the timidity and 
poverty of the cliicfs of tlie soil. 

It is to the inner ranges tliat we must direct research for the germs 
of metallic wealth, and especially where the great lines of level mark the 
highest continuity of the country. There is nothing to expect from the 
primitive formations which shoot up in hard compact masses into tJie 
peaks recognised from the plains of /xidia as the llimdia^u. 

In the mountains verging on the table land, the rocks are all of the 
order considered as aecondary and of the very class which envelope 
the treasures in the Andes. In those formalions we have in a general 
view horizontal sandstone, wackeclay, and micaceous slate, and varioties 
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of Itmestooe, even do^vn to the transition structure tb&t displays itself 
in caverns, stalactites, &c. and contains animal remains and traces 
of plants, being often entirely composed of vegetable matter. The soil 
itself appears in argillaceous eartb, beds of gravel, clay, and mnrle, 
deposits of gypsum, and a cineritious looking rubble, indicating coal or 
plumbago. Though no traces of ore are visible upon the surface, those 
mountains may only differ from the American chain in coutaining it in 
tlio loftiest zone, iintroddeu by man; but the mineral state of the interior 
has not yet been examined, and neither the scenes of savage beauty 
in some places. nOr the grandeur of their barrenness in others, have urged 
adventure to explore sclentificaity llieir lofty strata. The fossils of the 
ilimahtija in respect to variety, extent, and elevation, are amongst the most 
curious objects to the naturalist, who sees here the great mass of secondary 
formations, and eveu portions of the table land itself, rising higher than 
the primeval peaks. This is sufBciently remarkable in the lofty level of 
Rupskk beta'een LatiAk and SpUU and the still higher belt of country 
intersected by the Stitlej betrreen tlie Chinese frontier at Siupke and take 
Mansarcaaroy supported by the on the souUi, and flanked by the 

great Kiflas or lioochi chain washed on its nortward base by the Indus, 
beyond which all our knowledge ceases; but information, and conclusions 
together vague and unprecise as they are, liold out the ground and idea 
of still loftier ranges, tlie nature and limits of which we cannot even 
conjecture. The eternal snows are there repelled to an Incredible height, 
resting partially or entirely vanishing, from the face of the country, very 
little being here precipitated from skies almost bare of clouds. Tlio 
rounder and more lumpy condguratiou of the mountains and gentler 
undulations of the soil would seem to indicate their structure to he analo¬ 
gous to that of the regions which have come under observation, and the 
accounts of the Lutms confirm the report of calcareous deposita, gravel, 
ctayisli, or A'oHAor, . rubble, and alluvial formatious, wherein shells aod 
various orgauic temaina, with petrified bones, are found iuteimixcd with 
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flecomiMscd felspar and the fossil exuvite of animal matter. From the 
vast extent of tlie homogeneous tract, as inferred from the narratives of 
travellers and the productions of distant points of the plateaux, there is 
every probability that the vrhole country lying at tlie back of the Ilim&hya^ 
the moimtatn ridges and plains of the interior from the skirt of Liidah, and 
even the limit of I'ttrkhl&A to the table land of the limhmaputra at Teshu 
Lumpi't, abound aith fossil relics, the living prototypes of ivhich have 
disappeared from the earth. The grounds of this belief are not comprised 
in the productions of the SpUl valley; several of the most curious shells 
haviug been obtained from remote pans of the interior, but not being 
objects of appreciation by the people os the Salagrama stones are in 
India, they pass unregarded, or are vieared \dth supeistitious reverence 
as in the ease of the fossil bones of the Mamraotk, considered to have 
fallen from the clouds. The very few shells which have thus come to 
light, are chiefly interesting as insutated specimens of the varied rcsouioes 
of the country; being from their unknown situs and position deprived of 
their value to tho geologist, though still idontifying the cootiiuiity of 
character, and pointing out an intimate analogy with the fossil geology of 
opposite regions of the globe. 

The valley of though remarkable for the poverty of its soil aud 
inhabitants, claims consideration in a physical view, the river rolling over 
a ]>1nne, tlie extremities of which have a diflerence of level exceeding one 
mile in a distance of one hundred, a full unindicated by the appearance 
of the stream. The declivity is to the south east, and the course so nearly 
parallel, that with the exception of a single deflection above Sheealkat-f 
a straight line would almost lie within the whole channel, a feature in 
perfect conformity with the homogenous nature of the rocks through 
which it passes * and wherever an obtrusive formation occurs (here the 
velocity of the stream undergoes a change, all the harder or primitive 
rocks a bich cuter into the structure of the channel uoifonuly hastening 

V 3 


S66 


OBSERVATIONS ON THE 


the slope, giving the river an impetus, which often roughens to a ioirent. 
In the secondary or softer strata, the channel is less jogged and the 
surface of the stream smoother, and wliere the district is limestone, gra¬ 
velly, or argillaceoos, it meanders silently, threading its way in the sand by 
numerous intersections; a corresponding character is imprinted on the 
landscape, the mountains betraying their structure in their configuration. 
The lower region of the deli is very rugged and abrupt, the granite rocks 
on each side at the conflux with the Sutlej cut into mural precipices, hang 
like vast gates over the slowly emerging river. The eastern wall of this 
chasm nms up with an unequal slope till it is crowned hy the sharp clifis 
of PnrAyul, bordering upon twenty-three thousand feet, and repelling 
the snow from their arid sides to within three thousand feet of their 
summits.* With the exception of a few miles at the embouchure, the 
river upwards, as far as the village of CAmtg'O, is much incli ned, appearing 
in a line of whiteness. In this neighbourhood, especially at S/imlkart the 
mountains exhibit their sides of rotten argillaceous slate, and at ibeir 


• Two of tfa« |>ralu luvc bc«D found bj nicoiuromont, tircnt^'two tboutand 

huitilrcd and tireniy-twa t^enliundredp but it l» probable lliit there are itUL bEltiet peiDU 

lu ilie back ground wbete k abulfl up&n the table Ioim]. Hie ridge irendi along the SpUi ui fur JU 
where it U deducted to the north nod foricrtB inio vaoi heapip being no longer peakedj 
and tbegnmite cTidcntly running into the Becondor]^ clw nf rack*, and giving the blui' courour ro 
the muiet wblcti llive a waring ippcAmnce, with u r^kr ilope^ Their imutiiiN whicli 

sectu to « 3 teced twenty'One ihnuitind feet am the ufier n lit'tvy full in ilm 

beginning of November wliick wered ibe tace ik' llie ooufitrjr—ihow tufid tnoun loins presented thff 
l^htett drapery like ttilr powder. Mj lofty poitiiioa Above tUecoitogo of CAnnffrezin^ wsAupoii 
the ilope of one of ihoie cnorMout beap^j oiid they extended lowardi the diiiiii of red pcikks witii 
an nKtnding flevalion^ 

In ■ notice by Mn CotGASooKK; in fome Engl kb publiimtkin p upon the ooiopnratirc raiulti of 
Timut tDeuuiementi in i\m Ilmdhya made by CopUliia Htan&RT And ItxiiAiie, be reinarka 

ilmt tbeonly great dilerencc between thaobfCrrmtlDHi of %ht two Surreytirt ecciured in tlie mltiHido 
ot Park^uft whoro thh Anioiinted to three lliouBond fretp whioli k a miHAke either on the part of 
Sir. Cvor iu tlie lUteiocut of ibe CA*c# Tbe lUdon upon tbo ilopeof Park^al, av nineteen lUnmar il 
five Hundred feet, liebg eonfoiinded w ith ilic crwi of iHc peak wbidi is iweniy^ao tlmuAand iSto 
liundred reef> 4 dirferepuncy of l□iBc[aTt:t magnitude to Icemen the dependence to be pin ceil upon iHo 
accuracy ofjill die reiuki- 
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bases we see tutnull of loatn like potter’s day protmctini^ through tlie 
black soil. The eternal snow (summer line) here recedes to nearly twenty 
thousand fire hundred feet, on a south western exposure, the bottom of the 
valley being itself tea thousand feet above the sea, but the effect of solar 
radiation in this arid concave modifies a climate, which, in insulated 
elevation would be unproductive of grain, to a temperature capable of 
rearing consecutive crops in the proper season. 

Upwards from Shemlkart tlie river has a slower acclivity. The 
marginal rocks crumbling at their surface terminate in smooth slopes of 
finely comminuted matter, and finally in steep dead sand, which repels 
both vegetation and snow, till near JJ&nkar, where the valley making a 
sharp flexure, resumes its natural direction, deriving a new feature from 
the transition of the rocks which now mark the fossil district, and open 
out at their base to a flat pebbly expanse of three furlongs. 

The scene now begins to wear a desolate grandeur; every object is 
arid, the parched and thirsty soil ceases to shew a glimpse of verdure* 
The river winds its course in streamlets through a bed of sand and pebbles. 
The section of the rock being very steep exposes the stratification, w hich is 
here slightly inclined from the horizon- Ddnkar itself is pcrcbed upon a 
projecting ledge of conglomerate limestone, risittg out of the valley In 
steep indurated masses, which the erosion of time has filed into slcudcr 
spires and the percolation of snow' eaten away at their bases till they 
present a groupc of turrets and ravines almost deceiving the senses by 
the eflect of natural agents. These lofty piles have a compact solidity 
which resists the hammer. Their aides arc often scooped into places of 
abode, and the natural excavations are taken possessioti of by monks 
and a vagrant priesthood, who detaching themselves from the rest of 
the world like the Druids of old, are to be seen peeping out from their 
isolated niches. 
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The valley beyond this point preserves a considerable expanse, vary¬ 
ing e^ith the structure of the mountains, wiiich sometimes jut out in liard 
black masses, contracting the river, but the !>cd continues pebbly and tin- 
hnmpered by rooks. The near cliffs on each side rise to about sixteen 
ihousiiml feet, and are entirely bare, the snow resting at twenty thousand 
feet upon soitihern aspects, and except m hollows, not greatly lower on 
shaded sides. 

At the village of two days journey about Ddukar, the bason 

of the river has a fine spread, and is here intersected by sandy islets, 
bearing Tamarisk bushes and a turfy vegetation, whereon the lloeks feed 
III winter by scraping through the snow. The country lias the same 
arid complexion, and cncroacUitig barrenness alone marks the course of 
the valley, w'hile gleams of the snowy frontier of Rupshu are seen through 
the defiles of torrents, and a sharper section of the mountains foretells 
approach to its recesses. The cultivable step is greatest upon the right 
bank, the cliff of which, on both sides, from one to two hundred feet high, 
is w'orti into pillars like gigantic minarets. Their composition is an aggre¬ 
gate of gravel, pebbles, or calcareous rubble; the left alluvial sediment of 
the river baked to a rugged hardness by the sun's rays, and tapering into 
cones which arc frecineally crowned by a flat stone like an entablature; 
their bases eaten away till tfiey iall ttithin the perpendicular, and altoge¬ 
ther so frail as to appear to the spectator who passes them, an impending 
danger which hastens on his steps ; yet they stand erect, crumbling only 
at tlieir surface, and, subsiding imperceptihly to the surrounding level, 
vanish amidst their own ruins, from which others again take tlieir rise, 
and in their slow formation and slower decay, they record long periods of 
I'lme, being tho last remaihs of a bank or entire section that has thus worn 
aw'ay. These groupes of tanruli which ore often left insulated upon the 
steepest slopes of the mountains, where all around is uniformly smooth 
and bare of vegetation, are viewed with timid curiosity by the traveller. 
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who descries them from afar through the loaming air like fortified castles, 
hot here man is not his enemy. 

At this point of the valley the river has an actaat elevation of twelve 
thousand feet, and the narrow inhahited slip, from two to four hundred feet 
higher, trends on each side with a steep cliff to the stream, backed up by 
the bases of tlie mountains which here assume a perpendicular form, and 
the gradual erosion of their surface has thrown up heaps of finely attrited 
matter that reaches high upon the sides of the rock no longer visible, and 
in the course of time will overtop the loftiest peaks, and the whole country 
be thus buried lu its own dust by a process of nature, which, however 
slow, is inevitable and irresistible. 

The rise of the level continues beyond at the rate of tliirty 

feet a mile; the river winding with a varying expanse and making 
sharper flexures; the rocks of a packed structure assume a bolder and 
more lumpy form, tiieir inward faces steep and scabrous, tenninate In flat 
summits, or are deflected in a slanting plane at a medium height between 
sixteen and seventeen thousand feet, a limit which is occasionally whiten¬ 
ed by enow at mid sommer. These ore but the cheeks of the river, and 
the roots of a parent chain on eacli aide which towers majestically b the 
hack ground. The villages of ifoyf and Uansi rest at an elevation 
between twelve and thirteen thousand feet: here the river is still of con¬ 
siderable voinme, but fordable with some exertion; and at LostHr, the 
last inhabited spot, a few miles higher, the stream was found so much 
reduced that I crossed it with ease upon a man’s back in the month of 
August, but the width of Its bed argued its much greater size at an 
antecedent period pf the year. Beyond the river has not been 

traced. On coming down upon the village from the heads of theCAwadi, 

1 found Its bed, at a spot nearly a mile higher, to have an elevation 
approaching to thirteen thousand five hundred feet, and the slow rise 
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of the river onwards, as shewn l>y the flatness of tho channel and 
creeping progress of t5ic atreani, indicated the forks to be still at some 
distance, and the valley, before it breaks into a gorge, to have a vast 
altitude, jHJrhaps not under seventeen tbousarid feet. The nature of 
the country at Lossitr partakes of tlie general arid display. The moun¬ 
tains are more contixiuous, and throw out their clifls like a wall, where 
neither snow nor soil can rest ; their tabular summits adding a new feature 
to a scene of calm deso'iate grandeur. 

In August the crops were still green and the morning tcmperatnrQ 
at 42®. The village occupies a slip of soil at the feet of the mountaitis, 
and cultivation descends in a slope graduated for irrigation. The people 
are even darker liere than in the lower and warmer regions, and when tho 
ground U covered with anew the black figures moving into sight have a 
very grotesque appearance, as they glide along the sheeted surface to 
which they form so sad a contrast. Mankind here, like plants in other 
climes, groupe together for mutual comfort and protection against the 
pressure of the climate, l^fty as tho level of /.omr is, there is little in 
tho landscape to betray its position tvben viewed in summer embosomed in 
flourishing crops and herds of shawl-wool gouts. Yaks and horses meet 
llte eye upon the high acclivities of the ntounlaiiis, and an ardent sunshine 
keeps the air looming from the effhcl of mirage. The below in its 
smooth sandy bason might even be recognised us a stream in the plains 
of India. 

I had no opportunity of obtaining precise iiirorrnatlon about tho 
remainder of the river, much less of following it up; but from the confor¬ 
mation of the channel and glance along the stream, w hile I stood in its 
bed. 1 hate no doubt that it petietrates several dare Jonrney beyond 
Ijnssur^ and that it forma the base of direction to a pass into Ihipski^ 
w hich by toferences from another, at a lower point of the valley, may be 
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concluded to lie upon tbe verf^e of ninetceii thousand feet, and as the 
streams from that elevated level still flow by a circuitous course into Spkit 
(none finding a slope to the Jndusy them is the most presumptive proof for 
the supposition of higher ranges in the nreu included between that river and 
the Hatb'j than has yet been observed in the detached clifis of the //hitd/u^n, 
w'hicli seen from spots little clevnted above tlie sea, in sharp lou'oring 
peaks, impress by their imposing portraiture an idea of greater altitude 
than that wdiich Is recognised in the inountaiits behind them, where this 
eflect is absorbed in the vast elevation of the soil from which they rise, nnd 
the very lofty position of the spectator who views tItem. The mountains 
upon the Tartaric frontier derive from the elements of their formation n 
rounder con ton r, appearing like gigantic sand heaps. We here behold them 
as it were planted upon a pUiiii, which is itself more than half tlieir ontim 
height. The stream of the Satipj at Hiiipke has already risen to nearly ten 
thousand feet^ and at lickhar^ thirty miles farther, it approaches to eleven 
thuusand. Attiietown of Daba, under Niii pass, and eight days journey 
from Mansarorara it verges upon fifteen thousand ; limits which, tflri iusu'> 
lated elevation, would of themselves be considered as very lofty, are here 
lost in the continuity of the neighbauring surface, and the highest ridges 
are apparentl y diminutive, and where the lines of level reach a greater alti¬ 
tude the inequalities of the soil become quite insignificant. In the plains 
and vallies of Ritpshii 1 found myself surrounded, by black conical hills 
of from three to four thousand feet, mere heaps, yet they had a positive 
height of twenty tbousand, the fiat expanse at their base being here 
sixteen thousand. Lake CbmaorerU-, the greatest depression of the soil was 
still fifteen thousand feet above the sea, while 1.4ike Mm$ar€ft:ara, from 
conclusions grounded upon barometrical observations made in the course of 
the Sali^, appears to be at least seyenteen thousand. It is not surprising 
then tlmt the country of the tAWer, or seemed to Mouacnot'T to 

be less lofty than the Ilimalu^a, and that even conspicuous an 

object of reverence and superstition, elicited no mark of admiratlou wJien 
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seeu from a position so elcvatoil, that Chimbortiza itself would look like a 
mole liilJ, and tlie luj^ltest surumiit^ of the IUmdlttifa cense to appear ntu- 
jealic. Suhsetiuent travellers have been equally deceived by the aspect 
of the interior, nud tliough aware of their own elevation, erred prodigiously 
in their conclusions on the height of the country. Seeing the moantnins 
under a less abrupt form, and only capped with snow' produced n convic¬ 
tion of their depressed altitude, and that tlie whole surface had a down¬ 
ward tendency t a knowledge of the reverse may be now safely hazarded 
even upon the rude approximations whicJi have been obtained- A tra¬ 
veller in Mupshti finds himself, for days together, upon a level between 
fifteen and seventeen thousand feet, which runs in flat slips, or slightly 
inclined valleys, formed by tlie interscelions of the mountains which 
are crossed at their depression, between eighteen and nineteen thousand 
feet; hut this broken land already borders upon Laddk and ihe Imbts, the 
bed of which under Leh, the capital, has probably an elevation exceeding ' 
eleven thousand feet, yet the country all around was very high, and the 
distant mountains in sight not only uniformly white in a region where 
the perennial snows rest beyond twenty thousand feet, but this belt was 
very broad, and the aspect was more tiiat of mountains of snow than 
snowy mountains, my own elevation being here eighteen thousand feet ; 
circumstances of Iherasetves arguing vast height mid removing at least 
much of the uncertainty and many of the errors which the consideration 
of such a subject would involve under the usual elements of the problem.* 


• BaiTOirtncjiJ rwuliA Ibm ilicir cstictqe timpUekj tnd Guijity ofoh.mition, dpi icetivtd 
dup «m»M.on ^Cepmetric! opmiipp,. whil, i„«cu«cy i,* ih. irwiiumcnu or bp,p 

of *I'ich tlmy pre 

t^H ililc, il,c„ ipd,canon* wUI approaintpui „ dowJy tp TrigononietricJ m«.urc«cnu „ 

r ^ M«tI.cmatJtd epcralwn*, ,Jdcl., 

ilL luiw 1 ' T*" aiitirtg from rcfractiwi w the ilotcfiniakiian of 

of coniijfrtble diffaeaco b whiii i!.c .riaufcT,lMk.n 
coiKluwoM f of tht angle* only be obMr^ed, baroapirical 

torr »«i6c4Uon. k i "* indiaptniHible adiu4)ct*, and aiToni aatiJ^ic- 

, w I e t ntoii tottreating ppriion of rbyncai GcogTa[»by, the itnoa of level wbich 
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TJie idea of other and slill loftier ranffe# beyond those gelid aeenea, 
extending along the southern skirt of the Indus, is strengthened by the 
mformation of the goatlierda apon the spot; but those observed from a 
barometric IgtcI of 15 . 5 ^, answering to eighteen tliousaiid feet, where the 


reaulateclHiuite and Tcgct.iion, il,c Hctton. river courMs juid the pf*n« of itiicr commutticatioo 
ilirouglioiit ft country qilmic of no oilter mDilioJ, On oompitriog the dreumsiincM vrhich affect tfie 
cottdiiionn of the retpecilvo opewtiooo, weihoM «ee that the Kfmnlre pooerof the eimosplien 
WToIve* nooerce of eitar of mftnitriy greqier eviont end nneenainty tbaa the votietioot in in ™, 
tity whtdi olmoit nlone enter into Barojnetricat maqratatiimf, and can U coinpin«icd by ihe 
mediiim ofa largo range of limultaocouiobiervationa. Jo caaea of imiU angiet at grcii duiatice* 
thonnc«taintyofrclnierion»nortalwy*p,evai],«ml io the variom degwt of tempeaturo and 

humidity of ibo meilioni tlinitgli irbich a ray of ^ght pa«aa fmoi an object bi t}j« i^iotaW 
to tile eye of an obacfvrr upon the plain of Indio, if the angle i. |«. 1% the uodoter- 

mmahlo .ptanbiy migl.i be inllicient to oitlate ilie .rhoio calodotion. if tlila it raado irith 
refctencB to a fixed p„i„i, bm iriiliont woiuiijig t1,e exlrema limiti of cmir whicdi are liable 
toroiultffonjtbedoaccUon of the ri,«al ply in cm ainioiphere. varying in temperaiurt withm 
Iho point, of ob«fva.ioni to 7ti or SO degree^ tl.e uncertainty .till remain, a* to il,o noan- 
My to bo ollonrrd for the mterrrpteJ ore. in ce»« where the three angle* of the trian- 
g^e cacoot ho ob.cved, whkh inclmie .|] tho grand poii.u of the diain, and far wtudi 
•llowance ilmiic i* no prerii« measiire, and a mean from the extremet only reduce* tlio height cf an 
ohjttt with.., the innite ofa wy canaiderahle .pace, b many e«ie* exceeding o tbouasnJ feet. 

itbraipcct io Bantmeirtciil Iteighti. loach Miperffuotu object ion luu heea mode ia regard to the 
elation, io the .pneilb grerity of the mercury tuiiing fmm natural impuriUo. or odurteretior,, but 
wliicli ore notwitliitendii^, timitod to m mere imaginary compou, from the irapombility of ailoymg 
t 0 nwral to ony appreciable extent, withoqt rendcriT^ it lucleaa fir ilus purpooe. Thuc are how* 
ever, detrawablc eeron. wbidi may bo detroyed ontircly. Jb the iLy nnd brilliant regiona whiefa 
hove dimtoaed theKooe. of gigantic gracideue alluded to. refraction becomef a cotnputahlc element ^ 
from wauonx elevoicd eighteen and nbetecn tlioujood f«t, Uw *ngl« of ihemo.t diatant obieeJ 
wwild be aobject to Jittle derangement from varieiioa in the denaity of the otmoipheie and 
vertical bnae* which ate gencmlJy within our readi, hy thair proximity to each other, would prevent 
the accumulation of tmn by rcdnelngtlie ioterrol betwceti tha obM'rvjuion of the angle, to an aJmott 
wtemporury reaolt; another advantage occur* b Baroinctrbal levdt nt rojy lofty itatiooa b the 
alight chaagci of otmoiplieric denaiiy, or ot Icait the ourformtEy of the ffuctuatiooi. I, ia mie ihat 
it rwjtiwc* bur linlf the extent of tire OKlIinliotu in the mercurial column bere^ to produce (he mne 
effect (tifror) oaat the levd of the «es, but thia la equally appreciable at tlie lughetL at at (be Joweat 
re^iu, and Uie diacrep^ (wbatcrer thi« may be lo an altiiude of four « five thoutand feet, ia not 
linbJe to be augmented in iltat of eighteen or Iweeiy tboutaad, a correction for the hygrwneiric 
otote of the aw tenna ttill o dreideratum in Haromatrical caleulatioii*. Under all ibe circtinuiaoee. 
of the mcuurcmcDi when made irtUi accurtey oad the ncceuaiy compcuHtioiu, we may aafely 
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nigflit teropemtufc was 13® on tlic *23rd September, bail a sufficient angle to 
approximate tlieir altittiile to twcniy.fivc thousand feet, and this not in a 
few detached points but a continuous line of peaks, while the pater snows 
which encircled the summits of the most distant, indicated them to be 
stilt loftier, and withont assigning them the extreme height, (in that of 


tittgn tiro liundriM] reel for the maximum ItmU of error in the greateat el|itude«, tnd «l it»c moet 
rtmole diitmmsef iVum the nte of eolfimporify obMinrettona, e quantiiy not so s»at m mult* 
bciireen icparate Gtometrk opcraiione bjr the eanic jMmon or betweeQ different ohamcfi, and even 
lew than the difference in the compulalioiwof aeparaie ioditidueli from the iame premuea, and fnfi. 
oitely lew than the limit! within which retracliun wie* in Ute erdiomy itateof the air. An appll. 
cation ertlieaisumcflt a found in the CSfir, an iniuiatcd mountain ridge, twclre ihoutend one hua- 
■Irrd end liirtj-ween feet high, in the hill etute ef Tirm&r, north of JVmn aod Sakaranpttt, fHe ara 
a* ihe grand Trigonemeuictl itution for iho turvey of the country between the river* SaitfJ and 
JamnQ, and it* altitude fixed by a icrie* of •iroutuneou* olMerratione made under different circum- 
i^cet of UiAfom and temperature upon it« summit, and SltAdrrfwjjtti' upon the pTain at an oblique 
distance of ahout fifty miW Tlik being an aecewible apm, all the angle* of the inangidotion 
were obierted and the amount of tefieeiian determined, the gfealest accoTacy is ilicrefore due to 
the oiierauoa*. $e«c»l jean after, I viiited the ipoi on the day of the summer ■ol.tioe, at the com. 
ineneemcnt ofthe rainy season, when the difference of temperature between the peak and the plain* 
WM abnut fifty ThermomeCrical degrees aitd ihe ntmosphere variable. 'Hie Barometen 1 used were 
coniiruetcd by mysvlf upon the spot. The tube*, though under twenty-eight inches, eabibited a per¬ 
fect vacuum, the mercury haring been boiled within them, llte scale wu o fir rod, tbeliorary obser¬ 
vation* were mode at my comp seventy feet below the summit, ami several were taken upon tire 
evtremo pomt of the peak, the result of tlm whole a* cideylated from simulcanemu observatioos at 
the height of wiiicli wot fixed, came within tlirec feet of that deduced hy tiie moil accurate 
o|icrotloiii of trigonoineiry which is perhaps prottng too much. A subsequent uieaiuremcnt, at oa 
interval of some years, and computed from liarometricol ohservaiions at Calcutta, was within a few 
feet of tJie same resuti. The uniformity in Barometrical indications proves their accuracy. Far 
loftier spots than the CSdr have been vistted at different scaMiu of the yoir, nnd with different 
Borometer* with the most satisfactory results. The passes in tiic IfimtUapa at fifteen and sixteen 
ihoiuand feel, in the midst of eterun) snow. Those upon the verge ef the table land at eievations 
of ctebiecii lliousanJ fijut, in a bleak arid country, and station* upon FarJiptii at nineteen thousand 
five hundred feet, and the difference in lha respective heigliu scldimi approached to one hundred 
roef,tlw« 3 b the tempereture under which the abservation* were made somelime. varied forty degrees; 
Lpoi. eve^ consideratioti then, ihe Barometrical ievcls uicn in my jouree, to ihe skirta ef Xorfti*. 
and at vanoa. time, upon the frontier of the Chicere .mitorics, may be depended upon a* true 

'Jiih*' atiempled to icdiicc them lo measurement, but conlenlcd myself 

'tiOi general oandusiobs, ia round numbers, a* mure conidsteut wiUi the imiare of Uio subject. 
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a solitary peak,) there is ample room to confirm their rivalry over the 
southwarij Ilmaluifa.* 


The snowy clioin, west or tile Gnxges, is cresseJ at elevations oflietween 
fifteen and seventeen tlionsanfi feet, and rarely the latter. At the sooraes 
o the Hffhui, in KM. the depression of the //>'»i«oye. at the pass of 
Ro,u»^. is as low as thirteen thonsand feet, bat the northern rainifioa- 
fions of the ehain are traversed in an aseending series in that of the 
Peretan and inhefe long ridges, respeetively ,i«ee« thonsand five 
hnndred and seventeen thensand feet; a third whieh formed my nearest 
appnise to ieddi, w.ts approached by a valley itself elevsted siileon 
ihousaad feet, and from the steepness of the slope in its winding coorso 
beyond my position. I emmindod the pirns in the range to border npon 
eighteen thousand feet. The contiguous peaks, at a far higher level 
were imrfeeUy Mack in the middle of September,-bat before reaching 
l^k, another range, the Parang lA. is erossod, which being shootsd in 
snow, and the passage expressly described as attended with Isborions 
respiration, debility, and the usual effects of a highly rarified atmasphere, 
we may infer to be still more lofty.t This chain nins upon the limit of 
the /ndiu.and is no doubt coaliuneus with the line of cliffs already noticed, 
whieh appenra to stretch away anintorrnplcdly to the forks of’the rivet 
near il/anrarovora. Porsuiag the analogy, by going eastward, the passe, to 


Th. .mvra.„i ractwta .1. ,SII WU« IMn .Md, h,„ „ 

C wnita, »S Mto pvib it ihv wtlliwu,™ ,t„u, of llit dnit nUch htvo ooi ollMeMh, 
tao^voologw or raSiooU.., ..d eoiaUotd „d-ide,ld A ft. ollion ho,. 

mdorfSooo dmraoel „ „an,<htte ood Ivmiy.foor ilwiumd ftot, Sol ovm iho« (lococliod 

poiu b. nton to a wooonrt of iSo iai{oludo of Iho roii{o tl cooipuid nidi tSo voUor 

cQAti&uily of Uie interior rul^rpi uf tublc laoda 

t '* f uncefUinty Wh«ther ibii ringn pf nwtiniaini U ertwed by li« roiu« I 

on burner., yiy .pptiUp f iff*. 

«ppcw. IP latp taep ,i.« figp diy*- jouiwy duuini, wbkb pUon unple ^ far Uu (nteftMtkii 

of Uic Riowy rfdi^ of AimMp Ze. 
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Stmgo, Stkhar, anti between differeat points of the Salkj^ on the table¬ 
land, are all beyond eight thousand feet, and one from Sangnaw in 
A*M«fmrr, into SpUi, cuts the mountains at an elevation of eighteen Ihon- 
sand seven hundred feet, whUc the eomtnunication with liupshu, from 
the valley, is still higher, shewing the barometer at 15,120 on the 30th of 
September at noon. This magnificent boundary is of secondary forma¬ 
tion—if by this is understood rocks of stratified limestone, imennixed and 
alternating with argillaceous slate, masses of hard sandstone and a coaly 
looking substance. None of the primitive rocks are met with in the 
tipper course of the Spiti, but near Shiaikar they are conterminous with 
transition formations, where the stream of Pamil, from the broken land 
on the north, defines their limits in that direction. 

The geological structure of the district commands a high degree 
of interest from its numerous fossil remains, and Uie singular elevatiou 
and magnitude of the scenes which represent them, the' mountains in 
many places appearing to be formed entirely of shells, and their exuvim. 
Specimens of these fossils have been sent by mo to Calcutta, where no doubt 
they will have been duly appreciated and elucidated by those who are more 
conversant than myself with the subject of fossil conchology. Some of the 
fragments were broken from masses of rock lying at the foot ofa cliff from 
which they appeared to be detached, at a height of 13,000 feet. The cliff 
rose like a wall abruptly from the river, but its eastern side sloped off from 
a crest of 10,600 feet high, where some ammonites were found. Illness, 
aud tJie languor produced by such an attenuated atmosphere, prevented 
my taking every advantage of my visit to this interesting region, and my 
Journey was terminated by the limits of the British territory. Just before 
crossing the boundary of LadAk into .BnmAir, I was gratified by the dis¬ 
covery of a bed of marine fossil shells resembling oysters, and dinging to 
the rock in a similar manner, but the suspicions of the Chinese prevented 
my bringing away many epectmens. The loftiest position at which I 
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actaally picked tip some of the shells was on the crest of a pass elevated 
17,000 feet, where also were seen naroerous blocks of the calcareo-silicioiis 
matrix, I was not able to pass more than a single day at this intereating 
spot, but I brought away nuinerous fragmenU of the rock. If the obser- 
vatioti of shells and mouutaln strata of organic remains at such an altitude 
he worthy of attention to the geologist, I am happy in having enjoyed the 
opportunity of verifying tho fact^lcaving to more experienced hands the 
recognition of the species and the age of the fossils, the classification of 
the strata la which they are imbedded, and the theory of their being raised 
to their present elevation. 


It will be lecD hj tbe iKedijig ef ihii paper, tliat it contalcvt an;^ t/ie '• flf»t pan” af Dr, GcaAiu'e 
obaErrationi on %/;, and ireau of the gcagraphy, eleTitioi), and cllniaie of Uie *illeyj tJie 
^nd pan, whicli wu to have described more pariknlaFly tba geologloHL raattirea of ibc eotinny, 
in lUuilntion of the fouiJf presented b/ tlie auttiar to tfia Saciety, hm been delayed by Dr. 
Guardi journey to ttve Oxut, and cannat now a/riro hi timo lin' in«njnn ialhe preteni rolaiae t 
ihc lest patagrapli bisthorerure been addnl fitjin infomtatlon contained In the auihof's letteri to the 
Society accompanying ilic spedmeni. It may alia be canseuient te aatiee tiere that dnplicaut of 
many of the sKtlU doanibed la the SeT, R. EvreKaya memorandum, page 107 , were sent at ihat 
gcnileman'i to Mr. Sow-krot, author of tlio “ Mincfal ConcdiDjDgy,'' die stibttance of whoatr 

reply U here subjoined, with alteration of ih* numberi, dial they may coincide witti Uie figures of ihe 
plalc* of Mr. Everest s paper. 

Erirael from 3Ir. J. D. C. Soteerbfs Inter 0 Jfr, Jama PrMf^, ffee. PH. CL 

*' I had before seen some ipedmetii from tlit lemo mountain* in the poisesaloB of Mr. Stokxs 
and Dr. Bona land, among which were sevcnl ammnaites that are a* yet unnamed. Tie Uer. Mr. 
ETeanaT** deducUoiu are contet tu far a* tliey relate to the rormationa the rowib belong to, a» witi 
be seen by tlie accoinpanjine Iht of nsiDcs, to each of wJiieh I have added the formation in which 
that species ecturs in England, In ilie genus Tftrfimntda lliere arc many aperies tlist cannot ba 
depended upon ai indicating particular formationi, because very similar oiwe are found in tnaral 
beds, and the fpeciei ait difficult to detcMiine, mpcciaJly if not qwie ptffifflt. The Aieto* 
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OBSERVATIONS ON THE SPIT! VALLEY, Slc. 

mentioned u rcjeiqblJng the cn^miiiaii tcullop (of which tie Afiedmon inii setit ho^ne) U pnibali^j ihe 
A tfsgwfo/df, wliicii is diinictcriilic of ilic brerior DoNtei flie Mdat rftenibned alio maj pEuaibl/ 
be Ampul/aria KphilU which Bccampanicf tlic Cima m iktt ioffer beds oi iht aioantain IlmestaAo of 
Englind ind Ireland.'^ 

bf Oimdm Ttrtaoe, Htb Ocioder* 


List qf llmdia^an Fossil SAelts, 

PJ. 1, Figi. 5, mt^utnm flf Selibiiielm^ ZeiEen Vcritemmngtn Wur- 

tcfflbergs;—l. ix. f* 2* I^Jin* Con^ tab. ccxjiil. fig, 5 1$ ihe laisi! didl Uu 
fonuAtbit. Tlie liiige specimen ii fiElcd witJi lulphatfl orbaf|lcs* 

$§dcfitujt Sflloti Millcf* (Trans. GeoJ, 5«r^ Sd ^rfei^ vutlt, pl^ 
ph8i 6g.9| 4^ uad 5.) apicmnvMf BbiavilTe^i ]\lctnoire. Lbs, inferior 
oolite^ 

} 5—AtmiN£ of D Bclcmnite, perhops of B. Or|A<K« 7 -a i»ft^ cf Min. 

Con. lab, iiCj aUtiough called an oj-thoccm, li only an ir/ree/ut ibiilar to thii- 
PL IL Fjg. J8—AtTfTttia (mh^ than pfriwi), new ipedm 

22, 2%-^^nri/fT tiriatm, (Min, Con. Ub eclair) ^leuntab Limcstoiie, 

25 — Cast of the mterior of the aitne ilielL ^ 

24—/Vwftfrfd tpahrintla. (Min* Con. t*ljui, fig, L) Thii and fhe are iq 

t alone itronglj reseifblirig jome die Traaddon ejaio of Ellgla^d, . 

2 b~A£ioTi£ tar, (Min. Con. tab, cebii.) Inferior ooh’tc. A Tadclj of 
thla fbdt 14 found at Baycox in KormanJy, and ii called Cntttifm mediaArm* 
^ r od ummEuod apKiIra^ juttiibir fmailaoccur b tho maunloiD lime aad, im$i 

— itroogly rciomhin a portion of somcLjaigo Bioecremvs, hut ia not pcifc<n cniutgl^ 
to delennlncJ* 


M 


L.x. 




ill 


Of the other abclU depfcied In die piDicB, there were at tha t lime no duplicate! 
for traniuiiitbon to England. Tim ibdli £a PlaU? UI| art fuf ilio eainc icwn 
tinoamed, / . 
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NOTE ' 

■ ■' * ■ ■ ONTUE . 

' ‘' ■ ■' ■ ■ ■ . I rl 11 

DISCOVERY OF PLATINA IN AVA. 


By JAMES PEINSEP, r.».8.. Sec. Pi. Cl. 


The first suspicion of the exislencc of Plalllia in the Gold Diisl of Aca, 
occurred to Mr. CiiARLES Lane*. a merebaut reaiding at the Burmese 
capitn!, Amerap&m, in IG30. - That gentleman trtnsmittcd through Mnjor 
BufiSEY* the Resident, a small button of the suspected metal, along with 
other minerals, to Mr. Geoege Swinton, T»ho presented them to the 
Asiatic Society on the l&ih January, 1831. 

r -. ^ . :i- rj - Cl ■ 

.ot:\ i 

A Note on the ei ami nation of tiiia button was published by myself in 
the Geeanikos in Science for the following luontli, in which il was shewn 
that the metallic bead was a fused alloy of piutina, gold and iridium, with 
iron, aisenic and lead. It had a specific gravity of 17.4, and was fusibie 
at a forge beat into a round button. At a temperatuie of 1900^ under a 
muffle, it assumed a dull granular spongy texture and a dark hlack colour, 
without loss of weight. The lead had no doubt been added to render 
tbe metal fusible i and when once united, there is kn own to be great 
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difficulty in again separating the metab. Platina cannot be purified by 
cupeJlation like goldj oa account of ita infuaibility, wliicli causes the alloy 
to solidify before the whale of the lead has been oxidized and driven off. 

A. 

Having expressed a desire to obtain some of the native mineral in 
grains, Mr. Lake was so Lind as to send a specimen wdiich he had with 
_ difficulty procured in the course of the following year : hut he was never 
able to send a second supply; so, being unwilling to consume the whole 
specimeu in an analysis, 1 have contented myself with a rough examina¬ 
tion of a small portion. 

Before giving the results, however, it may be useful to bring together 
into one view the whole of the observations of the discoverer, and of Major 
Burney, on tlie locality and mode of extraction of Ibis precious mitieral. 

Mr. Lane's first announcement was expressed in the following terms: 

“ ‘Mixed with the gold dust, found to the northward of Ava, are a 
quantity of grains of metal, having every appearance of iron; they are 
easily corroded, and are also affected by the magnet ‘ by melting these 
grains, and keeping them in fusion, until the metal is no longer observed 
to scorify, the enclosed button of metal is left at the bottom of the 
crucible, 

TJiis metal, when mixed with gold, is found to increase its brilliancy. 
The King’s ear-rings are made of a small quantity of it, mixed with pure 
gold; it is very brittle, and all our attempts have hitherto failed in making 
it malleable.' ” 

in addition to this information, Mr, SwixtoK received the futlowlng 
particulars from Major Burnet in January 1833. 


r 
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‘ I find that a good deal of tbe platina ore is brongibt from some 
tnoontaifi torrents, or small streams, 'wiiiclt fall into the river 

from the westward, near a town called Knnnet} and it is collected 
in a very curious manner, as Mr. Lane is informed, aktioiigh he hesitates 
to believe the fact. The horns of a species of wild cow in this country 
called T'sain, perhaps the same as the of lodia, baTO a velvet coat 

before the animal reaches the ageoftiivo or throe years i a Tiiimber of these 
horns are taken and fixed in the beds of the small streams, and at the 
close of the rainy season, when the water sahsides, a cloth is put down 
over each horn separately; and the horns, and cloth, as well as a portion 
of the sand around them, are taken up together. The horus appear to 
collect around them a good deal of gold dust, which the streams have 
washeil down, and with this dust groins of platina are found mixed. 

The Burme!^ look chiefly for the gold dust, separating and bringing 
that alone generally to Ava ; and ntihough i^Ir, L-vne has often urged the 
men who are engaged tn this trade to bring at once the whole of what they 
take up with the horns, he has not yet been able to persuade tliem to do 
so. These horns sell sometimes for 12 or 13 tUah a piece: deer's horns 
are sometimes used instead of them. 

The Burmese call platina, SAemi^tkAH ; much of this ore is also found 
wUh the gold dust collected among the small streams which fall into the 
Irmeddif to the nortltward, in the direction of ifa»waa.'" 


ANALYSIS 


One hundred grains were taken for the detenmnation of the specific 
gravity. They were immersed in water in a small glass tube, for which a 
counterpoise had been previously adjusted, and the atr was taken out by 
exhaustion under the receiver of a pneumatic pump. 0,2 grains reroalned 
floatiog on the surface of the water, which, on exanunation with a 
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microscopev proved lo consist of spinel, angite, silex, and one very minute 
ememtd 

The specific gravity of the mixed grains at 75,‘ was 12.17. 

Fifty grains, dried, were then taken for analysis. 

1. From this vrere separated, under tiie mi c roscope ,0.5 grains of gold, 

2. The magnet removed also 0.4 of small black grains, supposed to 
be crystalized magnetic oxide of iron. 

3. The remainder consisted of two portions, which were imperfectly se¬ 
parated ; A, shining scaly grains of a silver colour; St B, dark black grains. 

4. The white metallic scales (A) had a specific gravity of 0.10—the 
quantity separated wei g hed 0.5 grai ns, Theblackre9idue(B)weigbed40.tf. 

5. The silvery scales (A) were digested in boiling nitric acid, and 
caused a slight disengagement of nitrous Fumes. The solution was not 
aflccted by muriatic acid, and consequently contained no silver; but car¬ 
bonate of potash threw down a slight floccnlent white precipitate,'weighing 
less than 0.2 grains, which >vaa not examined. It was probably carbonate 
of iron. The scales were then digested twice In boiling ni tromuriatic acid^ 
which acquired a deep orange colour, but left undissolved a portion of the 
scales and such of the black grains as had not been thoroughly separated 
from the rest: tlie weight of this residue was 3.7 grains. 

0. The separated portion of dark grains (B) was also boiled several 
times in concentrated nitromuriatic acid, which took up 10.4 grains, and 
left untouched 24.2 grains, araoug which were discernible several of the 
shining scales not separated in the first instance. 
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7. Tbe two oitromiiriatic solutioas were mixed togeUjer and treated 
-with muriate of ammonia, which threw down a copious orange precipitate 
of the triple salt of platiua. weighing 21.0 grains, which are equivalent lo 
0,45 of metallic plaUua, or nearly twenty per cent. 

8. The solutions still retaining their orange red colour were treated, 
w iilicarhonaic of potash, which precipitated at first mere oxide of iron 
and afterwards a bulky gelatinous precipitate of a light yellow colour, 
which was left unexamined for want of leisure, but which was sup¬ 
posed to contain a small portion of some earth mixed with carbonate 

of iron. 

Jl. The undissolved residue of A and B, *17.0 grains, was mixed with 
caustic potash, and heated to redness ia a plaiiiia crueible, according lo the 
formula of Wollaston, to rid it of silicious matter which prevents theready 
solution of the melaUic grains. The fused mass was dissolved out of the 
crucible with w^ak muriatic acid, and was boiled in the same, imparting 
to it a bright yellow colour. The black graius remained in deposit, and 
were but^litUe aftected even by repeated boiUng in nitromurJatic acid. 
The process was repeated with the same want of success. 21.B2 grains of 
a fine heavy blue-black powder remained out of the original 28 grains: 
much of the difference must be attribuUHl to the loss in such an opornuou 
upon a fine powder ;^a part, however, is occouuted for in the earths and 

iroa takoQ up by the muriatic acid# 

to. According to tiie experiments of R. Binolly, Esq., H. M. Assay- 
Master, at the London MinU small portions of platina and its companion 
metals in alloy with gold may be separated by the ordinary process for 
refining gold, or quartation with silver and solution in ititric acid. 1 there¬ 
fore endeavoured to obtain a solution of the refractory metal by uniting it 

with gold. 
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For this purpose, 2 grains of the black powder were irrappeil up in a 
plate of pure gold weighing 20 grains, which was again enclosed in 50 graine 
of pure silTcr, and the whole fused together io a wind furnace. The bead 
exhibited black specks, as of iron oxide, ou parts of its surface, but most 
of the powder had united with the couipound metal. 

On lamiaation and dissolution in the usual way, the nitric acid did 
not acquire any peculiar colour, and the gold cornet, when annealed, 
shewed the same spotted appearance as had been remarked in the button: 
it had a weight of 21 grains. On solution of this gold in nilromurialic 
acid, the liquid took a dirty greeu colour from the suspension of a very fine 
dark blue powder, which quickly subsided, and bad the same appearance 
as at first. The powder w’as placed in a Stourbridge clay crucible and 
urged ill the heat of a forge until the crucible melted, without reduction of 
the powder to the metallic state; and it was only upon subjection to the 
oxiliydrogen ftame that it was agglutinated into a bright metallic sponge, 
similar to that of the iridium separated in the analysis of the platiaa but¬ 
ton from AeOf before alluded to. 

From the above imperfect examination, it appears that there is a pre¬ 
dominance of iridium in the Ava platioa ore to a much larger extent thau In 
the ores from Soutft jlmerMroorfromthe Ural motmtains, 1 hope hereafter 
to obtain a more copious supply of the uiineral, and then to ascertain the 
ptescace of o*cuiiuni and the other metals which usually accompany pla- 
tina. The presen, . ote has been drawn up solely with a view to certify 
the in teres ting fact of the existence of platina among the gold washings of 
the Ava rivers; and in connection with that fact it may be farther stated, 
that the platina constitutes 2b per cent, of the cleaned ore, aud that it 
U accompanied with about twice its weight of indium. The remainder 
appears to be ch icily oxide iron. 
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HanpiEt Bk.—S pecimeiu of Ltu LimcstonD wltli Organic* BemaitiB—MinorBL Spcoimnni' 
from CeotriJ India—HUtui. 

IfCATUi J> Esq^—S peciineDs of tlic Iron Ores of lUe Salem HiLla. 

HK^rDBRSOS^i Dfi, Jp^—A Eainpk of llto Polriflcd ’\yood of Vim DiemeR'a LnniL 


Hodgson » B. H, Esq.—S pecimens of tfio Copper Ore from XipaL 

' I 

Hodgson^ Colon Rt^—A Geological Map of England* 
nttctliNSOK* Captain* —A stafled Albalroan* 

KsRBt Mr.—S pcctmcos of Copper Ore from Xellorc, 

Langstaff, UfL- J.—Specimen* of Snnditona cf Stkrigali with Vegeubh impreBiioni of 
Eerna, &c^ 

Leslie. Dft.—Pnwinga of a Doe and ib SknLL 


Lea» pKOFRssofi.—Specimens of American SbelU^ 

LewiSp Mr.—a spccimeD of Sock from tbe auinmit of MonDtOplur, Malacca* 
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SpiUBunY, Da, C. G.—StMciniBii*t»rFtiiiil Bone froa Jabilpnr aflJ io !<■ noig^liVourLiKMl. 
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Thomson, LiwnWAST J, (ENctNEBRs.)— Oeologioal apeciniena from Gyah anil Rotu 
Garb. 

Walters, 11, Esq,*— A Iw* of Book apeeimans and lUitionila from tho Coiiya Dills—Geolo¬ 
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